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[m^m 6 1 
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m^m 8 1 
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1/ 



(0 0 0 1 1 

[0 0 0 2] 

n^nWmm. ( ') -=^7" y Yu^^)T\o\ Igodendrocyte) H^ms^-XM. 1 ~ 3 , 
r ^ h 'J - > V - V > (ol factory ensheat ing eel Is) 6 ~ 8 

^Mt^ ^ mm ^ - <t ifx h z> {mm'^xm 9 is i mmt^xm 5 #0?.) „ ^ o i ^ 

iBfla^m^^t < (itoAji^'blifiLT. ,«v63Stet;fflv^<g,>li: ^^T^pIt^-eti^v^Ti^ a 
(0 0 0 31 

. n^mtm7^j:^tix. 4 y^'i)i^^(Di^m^mmLfz^t:^m^^fix\^^^ imn^f:^ 
m 1 8 #BB) „ 

m.LX\^^^tztt>^ ±^^j:m'L>'^3i\^^X\^^^o 8, 14~16. 1 9#HS) 

o 

[0 0 0 4 1 

^iaoW^J^ i oT. #M#lfflfl&^^ in vivo-CitlflLm^^^^^^ ^ ^ - t^ii^'HJib^i- 
^i!)^M.mm<^-^--^-'tmi^^^mm^'^itLfz^ imn^-xm2 imm) , tfzn^ m 

^^«^«*#T-e(i, in vitro-e#^*ffl^Ov-:^;-^^m-r'S>fflJia5i^'M^-r^^t^m. 
10 0 0 5] 

#7t#MMcOBUlE*fflfla (progenitor cell) ^^—M>g§i (single cell expansion) L 
. ^juy 4 yitLfziy(D^in vitro(D^Xi^u->'^^^n'ofztZ^. iC^g^tg (1" 

^t?^. liJit^) i:. ^^itm \.irtiit>%. -i-n> (neuron) . Mtfciafl^ {T :^ Y 
n 'J T; astrocytes) . #5i|^flilffl^ (^ 'J n'T-'^ K n >; T ; oligodendrocytes) ^ 

o 

[0 0 0 61 
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2/ 



<i:-e{i=iv^o LTtT&^'oT. ctf^^^T', :^^offifi|^g^#^j|^fe^?S\z:i-'g) ^ 
[0 0 0 7] 

'5>?^*;^v£75^'#x.'^tL-g.5&^ #'ft-ti^I$l;i»-o, :^-Si:Hx.-i>o MWi^^MAZ 

[0 0 0 8] 

1 1 #112001-160579 



{mmxm 1 

2 

3 ■; 

m^^xm. 5 
imm^m 9 
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{tmffxm 1 0 

2074-7. 

{imwxn 1 2 
{mmxm 1 3 
{m^^xm 1 4 
m^^xm 1 5 

1 6 

[4m^:xm 1 7 
mm^icm 1 8 
[^m^-xm 1 9 
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m^W^XM 2 0 

wwff-xmz 1 
{imf^xm 2 2 

[0 0 0 91 

:^mmt:i<^^ 9 ts:-^mzm^Xti:^flfzii(DXh ^ 
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[0 0 1 01 

Sj^m mm.m. jij^M^m) i^^tLT^^jS^cij^^^t-^^.t^i.aiL/io 

^fbtc, ^^WMU (mesenchymal stemcelK mM^MMm.) t l^«t;±ia^ T■'^^i!) 
I 0 0 1 1 ] 

[0 0 12] 

J; ^^^mzii^ 

C 6 ] F^*»fl&7&^ B D N F it<ET- ^ {± I L - 2 iffS^ji^'^A ^ tLT^^ F^^^lfflia-e 

[0 0 1 3 1 

^^m^hm^nihmu {mm^Mmm) . #t::#gi^J3a, m^mis, ^^y^^t^m 

i>t\^^nm^imzo ■t^j:t>ib. M^^Jfii^Sa. ^b^v^tiT^^^'Mfla^SrfiJfflL/c 



ailiE# 2009-3030397 
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Mmmi<z^^'x iim^'^j:^m±(7ymi-^^^j: ^t^fzo Mt;{±, Mnok. Rvwrnm 

^ t'<D^^ti:^m.(0 X-^XaSmX^^.^^i^X-X^X ii. ^ fl:^^\y^:^^ iZ MM ffj =i 

iri>(7)X$>^fzt^. m^<^iamAzX ^ B.^^^Whti^BMiimtt>Xi^^ < . Oi/^-CUtt^ 

^as^Ti^^fe^ i^i^mmum txj&MLfz±x^;Li<z^mL. mmtamn^i^mx^tz 
mm^mmir^fztb(DMA(oMm] 

[0 0 1 4 1 

^i&^f±, p^^**fflia (^jx.fs\ 'Wmmm. m^ssumm. Mmskmm. mm^nmm. 

10 0 15] 
[0 0 161 

^.mmi^^^(7)mmt Lx^d-m^ti^m^xh-oxi>. ^mMi.zi3\.^xiimmmm'S:iti-mi<z 

m^ir;b^t-/)^X^i>o 
10 0 17] 

'WM^f'ZlinmmtLX. ^sta^mmt [mM^^n^m. (MSC : Mesenchymal Stem Cell 

^:m^£^^xm.m^i>znmiiz-^it-r^^^. :^hu--7mm'i:mxnmiiZ'^itir^m^ itz 

$>^\^^ii^miz^it-t^^'^-A^^^^ tf)mhfiX\^^:ho 
[0 0 18] 

^Mmim=f^^'ii<r><D. mm9hnmmtw\cxoi<zi^miizm\^^^^t^^x^i>o 

[0 0 19] 

miiE#2 009-3030397 



#11 2003-432329 ^-vl 5/ 

[0 0 2 0] 

"i^itLn^mti^n-otzmu'^^^o ^mmnmmt. sh2(+). sh3(+), sh4(+) 

,CD29(+). CD44(+). CD14(-), CD34(-). CD45(-) ^^fT -S^-e^ ^ ^tL^-^ 

±.%^(Dmm^^Kmm^ ^mmt\t. w^m^Mmu. mn^M^. mmM!&^(osMmm. 

[0 0 2 1 ] 

^^BJlCi3V^r*f i Lv>rB^^m^Bat LTti, %mmm. (mesenchymal ste 

m cell) ^itfiiti^-r^ <h)6^~-e^ -e-c^-ffe, ^^H^coiiJjacoftf i Lv^-^O t LT, MmJflL 

[0 0 2 2 ] 

^<7)— 0(7)S^t;;fev^T. Mfla^Mti. SH2(+). SH3(+). SH4(+). CD29(+). CD44(+) 

. cDi4(-), CD34(-). zMb{-)<Dmwi.^^^^^M:mnmu^^tsmm.^mxhi>o 

^H^t^isv^T, ±.U&.^(Dmf^6^n(OmtLX\,t^ Lin(-). Sca-1(+), CD10(+). CDl 
1D(+). CD44(+)> CD45(+)> CD71(+). CD90(+). CD105(+), CDW123(+). CD127(+). CD164( 
+), 7^ rn^.i5'^>(+). ALPH(+). ::iy-Yi--'^-l{+)(DmWL'^^-f^mnmm.^^ 

o 

[0 0 2 3] 

^mMiz^n^mm^mizii. ^w^mmx n ^mLxnfzwmm^mx^^x. 
ssa.mm. MmMik. ttziim^Bmmxy)^mLxnfzM$.mmm^mx$>^x. nm^ 
n^MM'km^^x^mssa.'^iizMLm^'thtifz'WU'p'^mm^^mmx^^x, nB^mm 

miiE# 2009-3030397 
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o 

[0 0 2 4 ] 

#iiibt/tis*-r^o utL<um%W}^ mx.i£\ -^^t.^ ^yy. ^^^^ -r^. 4 

[ 0 0 2 5 ] 

JtMl.07g/ml>d^ibl. lg/mlO|gH(c#itL<2>— ^<7)Jtfic7)^J3a:^®^rllli|Xi-'5) c: t J: «9 

. 10~30^F^gJST'^^o llIi|Xi-'5>^J3a:0^1i<7)Jtm{±. iff i L < (il.07g/ml>i>-P>1.08g/ml 
Olaffl (^J^{f\ 1.077g/ml) T-^^o ^J^^@Sji'L^<Ofc*:)(^v#?S<!: LT(i, Ficom^Pe 

(0 0 2 6 1 

Mri^m^TF'tlt. t-r^ WaHjt/i '9«Lfc#MjS (5-IO/.I) (1L-I5^2inl 
+Ficol^3ml) izm^L. ^'L- (2000lHl$E-C15:^f^) L, ^mmm^M (*tlml) ^ttHi 
-r-5>o ^<7)#;^|fflJ3a^a^«<^^^07t:i6HJt«r#?S (NPBM 2ml) tcrS^LT. 

o 

[0 0 2 7] 

' mmLxmzM^mmm^mx^ox. nm^.mm-^'^itLd^<^mmnmm (f^^,^.^ 

[0 0 2 8] 

^7^^:. n^^.mm^^itLd ^'^mmnmm imm^Mmm) ^^tfrnm^ma. #a 
W}<^7()-hUMLfz'wmmm. m^snmm^:. goog-ejtjttcSDf^^s^jsitt^+^^rBf^, mm 

^I^ZX^-m^nrn't-^^n^j:^^. iS'W^> JtMl.07g/ml;ei-'bl.lg/mlc7)|EHt;#^ tt^— ^ 

mz-\-^^j:mm] tit. ms.^m^'L^(ofziit><Dmm^x. mmf)^'t<DitMiz]:c^zfziiLm.'k 
hizmm^ti^j:\^^o 

[0 0 2 91 

Mi^m^m-tit. t-r. ^mmm^-hUMLtz'wmm (25mi) tfziim'^iSB.^:mm(D?B 

smmizM^L. it^L^ OOOgxno^F^) rtUtia^^PBStirl^L-cdiJlx (lffll&^Sti4 

xiO^«iJ3a/mlSS) -r ^ i: i 19 , jfaf^^^^^^-T -So -?-(7) ^ *>5ml =SrPerco 

(1.073g/inl) tU^L. iS>L- (900gT'30:8'F^) L, #^«^® ^ttmi" mm<D 

tbiiE# 2009-3030397 
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m^(7)fztt>l,Z^ mH^LtzM^mmm^m^i^mmm. (DMEM, 10% FBS, 1% anti-biotic-antl 
mycotic solution) l^rl^L. ^'iL^ (2000[1I«E-C1533'r^) 'T'l.o ^v^T% )S'W^<OJi?l<i^ 

?;tPtL/>:#a^^iIi|XL. (37t:, 5% CO^ in air) o 

[0 0 3 01 

. Lin(-)> Sca-1(+), CD10(+), CD11D(+). CD44(+). CD45(+), CD71(+). CD90(+). CD105 
(+). CDW123(+). CD127(+), CD164(+). y ^ ^ ^ y (+) ^ ALPH(+), ay-y-j--^ 

[0 0 3 1 1 

mi<z!Bcfz^mz-t^^j:m^] ti±. mmi^'L-<7y^zib<Dmm\^x^ ifflBaj&^-eojtmtc 

BCfziiW:i^i^^<7)i<z-i'^^j:m^iM^ir^o ii't> 10-3053^FBllI;St-^^o Hiai-^ 
»:9-®OibM{ix L < {il.07g/ml:*^fbl.08g/ini(7)$EH (^!lx.{i\ 1.077g/ml) T'^) 

[0 0 3 2] 

*#0iJ=^^-ii:{i\ i-r> #*it&t>^-'b$R^L/i#ilfSi/::tiM^ifiL5-|W|fi:<7)M (PBS 
+ 2%BSA+0.6%^' h 'J >>A+l%^^v'J > - h P 7° h "7^ v >) vt^j^trrl^ 
-g-co^ *,05ml?:Ficol+Paque?g (1.077g/ml) it'll- (800gT-20^^) L. 

M^mmm^m'tt&mir^o ^<DM^mmm^m'S:mm<^'mw^(ofzibi,zi^mmm (AifaMEw, 

12.5% FBS, 12.5% 'y-rm.m, 0.2% i-^7vh-;V, 20mM 0 . loM 2- ji )V -f h 

2mM L-i^'^W^ ^ 1/uM H Kn :3;i/-f-y*>, 1% anti-biotic-antimycotic so 
lution) t-fl^L, it'll- mOOM^. 15^m) i-^o ^V^T\ it'll>f^<7)±il<;^^$:|^*L7t: 
itl^L;t:m€-(pIJRL. ^mir^ {37V. 5% CO^ in air) o 
[0 0 3 3 1 

y^^uMmsisLmM^- <^^'L'^^mLxm/z±m<r>mm^M<D^-A- h . ±iSAci33 (+)<?) ^h^sm 

[0 0 3 41 

ttz. ^(Dm<DmmtLx. ^^mm^^-hUMi^fza^i^M-mm't. 2ooom^xitmKfZ' 
cfz»mi<z+^rj:i^m. mm^iizxmm^mm'L^^n^j:^^^. it'ii-m, jtMi.07g/mi^-ibi. 
ig/m\<Dmmiiz^tfi^mm^mimi\iL. ^Komm^m^-h. Aci33(+)(o#m^-*i-'2> 

F^J <!:{±, m&^^^'L-<D/zib<Dm^i^X. mBif)^^<^itMi<zmZfziim.^^i^^<^iiZ-\' 
^^j:mil^MM't^o il-^, 10~30^F^fIS-e^-2)o m&mZ^'i><7)fztf)<DmWitLXli 
. Ficol?iS^PercoI?^=^ffiv^-2) ^ t-^^X ^ ^h-/}^ ^fih izMWi^ti^^^^o 
[0 0 3 5 1 

Mci^m^TTi^ii. Witii&t/;6^'b$^^L7tjifiiim^=^L-i5v#TSi*i-e^5fej#L. mmm 

m (L-15 + 0.01%DnaseI. 0. 25% h 'J 0. 1% 7 -r:^--^r ?r#tp-/#?S4't:% 37 

ci33(+)^i^^iPiiix-r'S.o ^tLtii ^ji^},^M-mm-^-hnB^mm^^itL^ ^mu'^mm 

ttlliE#2 009-3030397 
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■t Z t -^^-C' ^ ^ o t/t^^fljffl L/cACl33(+)lffl3a<7)[HliR{±. - X L T 

[0 0 3 6] 

mm^.wmm) ^-^t^mm^mit. mumper )i^^<Dmm^zm^^xi, . M^iz^m^. « 

[0 0 3 7] 
[0 0 3 8] 

( 1 ) mm.^mK^tfi^m^(omm^^\p\±.^^^ttz{t^myhnu^^ii^i\:'^%M.'r 

(7) j:-^;^+*-ftl»=^fS^t3-r-2)i^®co^}[jP, ^-Sv^fi^Oj; 9 ;^:^^^;fi-^it^ET■ 
0*A, 

^*-r'i>iife^o#A. 

(9) jflLZj{L^[p]±$-^'5.!l^K, ab-l)V>(ii<7) J; ^ =fc^ij^^;t-f x. ffVEGF. An 
giopoietin. PGF m) (DMX {M^m^MM^ii^is) . 

(1 0) nmumim^mir^^«<DmQ. $>^\>ii:L<7)Xd^j:mw:imir^m.i^=F m 

X-ifBDNF. GDNF, NT, NGF. FGF, EGF. PFG^) OSA, 
[0 0 3 91 

Ai^'f-^mxLfzmm-A^ hmmm'^r}i'izis\^^xmm^ij^i)^^^^t^^mLtzo 

^i^ir^:it^mmLtzo m-ox. :^^BM<Dmm^Mm.m'!-tL^^mmtLxii. bd 
N F miif- tfziiiL-2 sfE^56^#A ^ tifz mm^mmx$) ho bp , ^\-^<D B D N F 
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o 

[0 0 4 01 

[0 0 4 1 ] 

[0 0 4 2] 

(2) 13.0g/dl*i^coJ#'^, m^^mikg^/^ ^) . 15mlAgJ'J.T<7)^^^ 

(3) 13.5g/dl*?M<7)J^^, m^i^Mlkgrntz^O . ISmlAgJ^^TO^^^ 

(4) 13.5g/dll^±om>^. -m#^*lkg^/^ "9. 20mlAgmTO$^^ 

tfz. ^mifSL^tlf^'J^^ (eiflL^f^<2.00G/ml. §f 4'fm< 1, OOO/ml. iMfe^K 11. Og/dl 

[0 0 4 31 

j-yy. ATiii) ^tfv^ t*Mt;^iti-'5>o 

[0 0 4 4 1 

(1) feLJflL/J^»J ^s-7r'J>^ ^^^r :^\^') yta^) LTv^^.f.^ 
[0 0 4 5 1 

(2) *n;^@^J (7-7r';>^t') ^^sSffl Lt:v>>|>B#<^^^ 

lf^5>K (Kli/ctiK2) ct l9ACT75^'IE'E'fbL7'>:±-C% #il^R^^ffdo 

[0 0 4 61 

^^J#N^iJDRPMI 1640) ) tirl-aL> «^Ml*Iiilt-r^o *^400 ~ 2000ccSJgt 

[0 0 4 71 

i: ^r-^^^-^SOOcct L, -?-Oi#-C7 -f - ^iiii^-e. »M^#75^nXtfe=5:^^ <t L. 

j±l|iE# 2009-3030397 
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{±^^2000mK f»#Mm{±l-J 1000m K f^oT. ^P^ti A#-^:ft#i-^ -fS 
fi: til 000m l/3-4R#F^-e^ 0 , ii#<7)la^^?^«B#tCj3tt'S)'K'; ^- i:, 

10 0 4 8] 

o 

1 . : 2 0 7 0 ^J':j>t 

2 , 2 4 BtFeimp^cT^m^ 

v^-f tLCO ij f- n'V — -e^ /i)^^ t?^ 

5> ^m<0^i'f-X!-, Modified Rankin ScaleTi^ 3J'J._h t ^ o /^B^ 
6> l:ltPt#55^7apan Coma Scaletlisv^T, O/i/^ lOOcoB^ 

4. :tl^l^*75^^?^ < ^ Japan Coma ScaletCiS V^T. 200JiJ.±<7>-i^|gB# 

12, M^^MizsisL^mm^m^^n-ofzB.^ 

[0 0 4 9 J 

(B) #M?i^'&i:^;^^'bF^m,^.^lfflfla (MSC) • • ^-^i"^^-^ 

(2) mA.it\ wwftiimmm^ (pct/jpoi/o5456) i,z%zm(Dii-mx. ms 

(3) ^^m^xi%m^^ir^ 

(4) 'j2>^B#nj!ii<*L, ^(Dttmmj^i^zi^^-r^ (2 x io^i®m±<7)Msc) 

[0 0 5 0] 

ffiiE#2 009-3030397 
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L < {iprimary culture }ASCX'$>^o ^i^l/Z^t L < (i2 x lO^lij^J-JK^^primary culture 

[0 0 5 1 1 

0> mi^mm. ^^-rv-^-^O^^t^m^-t^o Irypsin/EDIA. DMSG, 

(2% S E.JflL?»-^D-MEM) ^ijnx.> 400g-e5^3t'L^^St^^T>5:^o iBJlS^^fS (2% gSlfllVt 

-^D-MEM) -c^ia^ixy h^mft^L. 4oog-e5:^jt'L^:s-^^tf 't^o >k^'x. mmu^M ( 

50% g eJfllvt#D-MEM) 41inHl,^)§a^«#i->5>o ^O^, 1ml v 'J > v V^TO. 5ml 2^ 

L, mm - ;VXjC/^^$tLTV^:^V^^ t ^-StlS-T'So -^^v^-e^tlS^^^riS (DMSO(Cryos 
erv) 5mK 10% f-'^y^ h 7 ^40 5ml) 10ml ^r3sSn1"'i>o C ti^it^S^^ ^ t^50mlT^^* 

[0 0 5 2 1 

f-i-y (r?is5[^o tc^?sfi^i5iiix-r'2)o mux^tzmm^mzm^m. (20% iiMfli-itT;v 

y$ > 25mK :ia:t:i^7K75mK 10% x'^T. h 7 ^40 100ml) ^^iv^S^jnl" -2. o 'M.^^X^^^ 
m^WLXW^^M^ZX^^ ^J3ai*I<^DMS0^fe< o ^V^-C400gT'5^jt'i:^^J5ISr^T'^^o ± 

Jwi^#$tL, i/::— Iml v 'J > v^fflV>T0.5ml 2^iaia^?S«:^ll 
[0 0 5 31 

$ fbtC^^^H^-eJi, ^co«t 9 L-Ci^a6ac^ • • LTiSV^/cprimary culture 

Msc(±, 'iL^mn^z{tfzfz^Kmm.\^x^n.^m^zm:\^. ^(Dtf^Rm^^-b-^mWi^H^ 

[0 0 5 41 

( C ) hTERT-C^^'fl: t T^c P^#.^>|^lffl^ ^^-^1- ^ 
«L-Cv>.z> (WO 03/038075) o ^IMH^Ea^^i^i/^-CcfJEII^Iffl^ {mm^MM 

m \t:^mxh^i)K ^m^ki^TX'commt^^^^i^m^'^ix^o ■^^m^h(D 

[0 0 5 51 

aiiiE# 2009-3030397 
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fzwrn^mu^^vcmmx^izw^-^M^. ^'^mmu m'm^Mmm.) x.^^\mm\^ 

[0 0 5 6 1 

(c) '(:\r^hixhmmii'-^m.(r>fz^. mm.n^H-^^mwik^^<^^^iiifx^^ 

[0 0 5 7] 

:*:^H^oK^^iajia^^^^^^: \^x^tsmwi^mim.ihm(^tz^(n>'^n^^-mmmt^ 

:^iS7tc. IStJyfi, fUb^J. Jl-^^J. ^mX^^n. ^^^'J, Kff^^iJ, (vehicle) 

hZt i)^X ^ o 
10 0 5 81 

;i/^-b80 (TM) , HCO-50<!:#ffl J: v^o 

[0 0 5 91 

[0 0 6 01 

aiiE#2 009-3 030397 
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[0 0 6 1 1 

[0 0 6 2 1 
[0 0 6 3 1 

^mmi<^:^if^BnBmB.tLxi±. mx.i£. mm.m. m^^. mmsisL. ^^MTmia 

, Bmm^'S:mif^^t-/}^X^:h^K UtL<U^ MmMX$)^o IWMii. NINDS III ( 

mB (mum%. Bmmm) . mitm^nmmm. nmmmmmm. nmmm^mB.. 

10 0 6 4] 

uroprotection) tfi, ^r^m<r>m^i>z^m^^i'f^^-t^mnmmmi:^^^^^^^m 

[0 0 6 5] 
[0 0 6 6] 

^m^mmm^mm^j:m'kiizii. mxt fzuii^<7)mmmmmi^^<^mm^mm-t ^ - a: 

^^it<D:!ikmxw^^^titzmm^nmmizmi:^m'^im^fz ^) ^ /^{i-m#<^#:F^^- 

t'ts x'^R^ $ tt Mia ^ ^itmm ^^fzi><D(D\^>-rtix^<^x i, x\^- 

o 

[0 0 6 7] 

S o 

miE# 2009-3030397 
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immm 

10 0 6 81 

^Sfe(E.Z. Longa, P. R. Weinstein, S. Carlson, R. Cummins, Reversible middle cer 
ebral artery occlusion without craniectomy in rats, Stroke 20 (1989) 84-91. 

v^-c, 45^r^, ^i^mmfsk-mmm (mcao) ^^t^^tzo 

#M250~300gOii<7)Sprague-Dawley7 -7 (n=113) ^> i -f 5% ^ V "7 ;u 9 >-e 

itskW-pH. p02 isiCfpCOa ^ifiiJ^-r'2>7'^i6tc, 7fe:*^)Bli!iMt; - ^ - L/io ft 

$20.0~22.0mm<7)3-0-^^l^^ (Dermalon: Sherwood Davis & Geek. UK) (D^^^j^cD^ 

<xm^.Lx%>!b. ^mmM:i^h\^mw}JSk<D\HJ^-^tnLmtb^ fpi^mmm (mca) 

ik-7'j7y(.o^S6^*if^ (Ei^ya, jflLiSpH. PO2 . PCO2 > iflia) (i. ^^fiJ J; t/^^fil^ 

M "t" f± lE-t tt H 1*1 $ tL, CO m ^ft m^j^m^i^hM^-^fzo 

[0 0 6 9] 

#MfflWW«01B#K^mric, MCA07-y h CO AIBi#/6^^S ^14 co-til ^r^i^flXUT'sio 

7 hlidr^ <y (75mg/kg) is X Tf^ v 7 v > (lOmg/kg ; i . p. ) t o &f9 

=^lcm^F?^L-CAM#tCaiT KV ;^T/h$^?L (2X3mm) ^^tt^ 22<>"- vit=S:ffl v>T# 
illml^^Rei L/^o ft^tiFicoll (Amer sham Biosciences) 3ml ^-^tfL-15^:ftfc (2ml) + 

ti«L^co jt'ii^^s (2,ooorpm. is^s-rei) m^M-mmmm^'kmuL. 2mi(Dm5kmm 

M (#^BuiE*fflM#i#^ : NPMM ; Clonetics, San Diego. CA. U.S.A) "ft^SM^lL/^ 
o 2Illgcojt-L>Ma (2,000rpm. IBId-m) ^k\zmmilml(DWmf^izmmLfZo 
10 0 7 01 

C^ife^J 3 ] 

mmiiimi,zxy)m^Ltz (n=88) o mm mm) (d^v hi,zitucAomz^i>^^L 

tiiii-^fz (n=8) o %2-^^(Ovy Y\,Z\t^ MCAO/6^ fb ^ti-?^";Jx3. 6, 12, 24, 72B^FBlf^t3 

^flfc<7)<^^ {Yir-mmt-s^^-^-f) ^mm.n^^-\^fz (#^n=8) o %i-\m(Dv-j b 

\Z\t. MCAO;5^^-e^^'e:^L3> 6. 12. 24. 72^F^ti:lC (1.0X10^ 1®) ^-S^M 
n^^-\^fz (#^n=8) o ^#<7)7-7 h<7)^ ■t,6E=^S^m^lI<7)^ttit3fflV^. 

<Dmi^^&o^mizm\^^fzo 

10 0 7 1 1 

Clli&^!l4] hfliSS^T-*;w^<7)g^#M*fflJ3a60#Ml*l^-§- 
#Mlfflfl& (mononuclera cell fraction: MCF) liy y hMW.M'^rJl^ (4"AMM— B# 

PflS^T-*;!/) ^mmi-^miiZLacZmi:^^mXLfZo 
#il«'\c0LacZitf5^^(0^AtC(i, AdexlCAlacZTr'y ^ ^ffi v>fco MIS#IM 

<7)i^^(iSIJco:Sri^t:i|E^$ tt-Cv*^ (I. Nakagawa, M. Murakami, K. Ijima, S. Chikuma, 

I. Saito, Y. Kanegae, H. Ishikura, T. Yoshiki, H. Okamoto, A. Kitabatake, T. Ue 
de. Persistent and secondary adenovirus-mediated hepatic gene expression using a 
denovirus vector containing CTLA4IgG, Hum. Gene Ther. 9 (1998) 1739-1745. Y. Nak 
amura, H. Wakimoto, J. Abe, Y. Kanegae, I. Saito, M. Aoyagi, K. Hirakawa, H. Ham 
ada. Adoptive immunotherapy with murine tumor-specif ic T lymphocytes engineered 
to secrete interleukin 2, Cancer Res. 54 (1994) 5757-5760. M. Takiguchi, M. Mura 
kami, 1. Nakagawa, I. Saito, A. Hashimoto, T. Uede, CTLA4IgG gene delivery preve 
nts autoantibody production and lupus nephritis in MRL/lpr mice. Life Sci. 66 (2 

ailiE# 2009-3030397 
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~ 000) 991-1001. )o ^<7)Tf-*y ^ ;Vy!>^i^ ^ 'y 4 )^ MlM'tW CfzibltZElk. ElB 
is J; m3^mm-/}^X^LtzTry ^ ^ )\y7.M:mm.-b<OY >f a LT;^ O , ElAlIitiJ J; 

"7° □ -^^ — — (H. Niwa, K. Yamamura, J. Miyazaki, Efficient selection for high-exp 
ression transfectants with a novel eukaryotic vector. Gene 108 (1991) 193-199.) 

0^ m<7)^m'WUBB^50 MOIOAdexlCAlacZi: i: ^ tr. 10% vfl^j^iflivt ^^tf37r ODM 

mMLfzit-^^^ (D^^lxiO'' m(^WBm'k^ts^MMMltal(Dmi^ (NPMM) "k&i^mW-Wi^ 
^^Lfzo 

[0 0 7 21 

Wi^iizim^m.^^x.m'^i^fzo \£y'y v-j^xm^)^ doo^m) ^^i9tbL. >r<7)^M-^x 

(35mM Ka Fe(CN)6 /35inM K4 Fe(CN)6 .3H2 0/2inM MgCla Sr^tf 'J 
^i^m ^\Z^ ftl^itJ^lmg/mltOX-Gal ^ ^) t;37°C-^— Bfe-r h L/Co Wfe*?) 

yN°7*;i^AT;^-r't K^Spx-t^'J b^Mv>T@^L> JiJi7KL/c±-e/N°v 7 

^ff^tC-aaL/io -KM" (5//m) ^^Omt. %^mWLm (Zeiss : Axioskop FS) t;J;l9 
I^T-»v^«i: LxmE'fb^tL/^: (dl) o Ml^^#L7t:MCF^J3a;5^lM«Smt^*«L 

tZo 

[0 0 7 3] 

mm(D^^. ^mmm^Tf)^mm-t^iit'-i^m^m^^mt'Dfz (112) o t/z. miskp^^ 

[0 0 7 4] 

yy hm^m^er^v {'Pi^BmB.—mmM'^rji^: 4 5:^Pb1) izMLX. g^MCFdxlO 

^ cell)^#fiiLfCo 

«^m<7)^MJ5J±, 2.3,5-m<k h U 7 h A (TTC) ^fe^fflv^TML 

(J.B. Bederson, L. H. Pitts, S.M. Germano, M. C. Nishimura, R. L. Davis, H. M. Ba 
rtkowski. Evaluation of 2, 3, 5-triphenyltetrazol ium chloride as a stain for detec 
tion and quantification of experimental cerebral infarction in rats. Stroke 17 ( 
1986) 1304-1308.) o lE'^mi±^(Dl]mx^^<Pk'^^tii>o 
[0 0 7 5 J • 

^m2Mmmz. ^/^';^^f • i-v'j'yA (50mg/kg, i.p.) xmm 

mttzo B't-}i.^M<mtiiL. }dyy h-i.^m\^^xw^mLximam<^mmjj)ftLfz 

o mfz^j:m^h-i. 2%2,3.5-:^'ft:h 'J 7jl^>)1/x h 7V*'; -^A (TTC) i:m^fz37X:(D^ 

m-k^T^'^^zso^mmmLfzo 
't(D^W:> MCAo^f^i^^y Y (DS^jiHoMummi^ i&^t±m^JM:m(^m:^) xitm^ 
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[0 0 7 6] 

H image ^ffl v> Titiiij L /Co -r-^TcoMM-^T^MMfi^^ft <Dm<Dmm.mmM 

^<D^^^5i5LmT!)^Uli>htl. ^^mMii258±55im^ "C^jo/c (n = 6) (EISF) o 
[0 0 7 7] 

fz (40±28mm^ . n=6) (USB) o WZhOi}- h nmm^ik (80±25mm^ . n=6> [213 0 > 24 
m^^ik (140±18mm2 . n=6. HI 3 D) is i t/72B#P^f^ (180±22mm3 . n=6. HIE) KM 

M^^^\^tz^^. m.mmr^^^^^m\[Lfzo 

[0 0 7 8] 

[0 0 7 9 1 

hxjKz. 6, 12. 2^^xm2nmk\^Mu^^^\^tzmM'^'r)\ymm mmM^^) r^i^ 

SE^-ft^f* 5r i i: i6 T ^ L /s: o 
[0 0 8 0] 

y y LT. MCAO^^f^H. LacZ^SA L/:g^MCF(lxlO^ cell)^ 

^ y\£^^(DM'^mm.<D^^m.^^itv-^-M^^MMm'^m^m\^^x'^'^fz (n=5) 

o -7 -y b h/'<';i'tr:5'-;w • •:^ h 'J -^A (50mg/kg. i.p.) t?^^^®^L> 'L^M^ft*!] 

ilPBS. .^tlO.UMV- l^^-t > 'J pH 7.4*tI4%/N°7*;i/AT;l'T-*li 

tfS^l^m; 19 il»tEL/:o fli^4^mt. 4%/^°y A T;WT-'t K =lr^tj'4°C<7) V 

?^4^H24B#F^mv>-C®^L/::±T'. 30%;^ ^ n -y^ ^-g-tfO. IM PBS^?i^4' i^— B^Mv>TlM 
tKLt^o l^v^-cm^^O.C.T. compound (Miles Inc.) ^K'&iTk\^X. ?S'^a*4'-e<^^ 
$-1^. iJ-'j^t;^^ -y hTlO^ffO^iJt^DJt^-^'^ffiLTlio v >' =1 - x >' Lfc^^ 7 

[0 0 8 1 ] 

K:^-#Ma*mo^ll^#^t•'2>fca^)^C, p-ify^ h v^T-Hf (Alexa Fluor 594 
T^f^Lfc-^-if^' • ^^o-:^;^^jfLy3-*'7^^ h v^5^--Iftn:#: (IgG) , CHEMICON) . ^ 
zL-uy (Alexa Fluor 488T-^f^ L/iv ;^ • n n >#Mfi*J J-^ 

(IgG) [NSE] . DAKO) iolXfry^ hn-tf-f h (Alexa Fluor 488-e^lttfc 
•v^;^ . T^*t^14^ ^^-^i^^t/L^ (IgG) [GFAP] . SIGMA) KM 

■f^iXi^^m^^h~W^mMM^'^7^fZo Zenon-7 ;^ t /: {± -9- +*IgG^lt 

ttiliE#2 009-3030397 
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^•y V (Molecular Probes) ^i^Jit#<^Jt^t^t^£o Tffl v^T. Alexa Fluor 488t fzUMe 
xa Fluor 594X-mmL/Zo 7 > ^ ^-y- ^ > Ltz7.y ^ Yl.X^nm^'^tzUm.^i^^ 
PBSTrv5fev> (S^rel, 3®) , 0. l%Triton-X^'^tfPBSm: f5^7a-e30^rB^^aLT> 

+ i/vt?St (Protein Block Serum Free, DAKO) t t ii K'm.iSiX IQ^f^ 4 y^a.^- Y 
Ltzo :Lfi^^hK2mm.(0-:k\XWtm^X'^mf^U.^^^^. PBST-^ofj {b^fH. 30 
) o ^^^^m^. "^'jtmmX^m (DAKO) ^m^^X7.y^ V^i^^^^-^^y^-cm^fzo 
Alexa Fluor 488 (Itfe) <D ibSi ti T ;1/ Ix- -if- tij: o D7t:488nm<7) U-Hf-Tlc: 
^fflv^ Alexa Fluor 594 (^J^fe) C0E!}^tC{iHeNeW--9-'- J: ^543nmc7) ^--if-^fc^ffl 

#^ilMCFGm^X-gal-ei!!iaL, K:h-,iBfla^» < 11:E'fb L/co 
[0 0 8 2 ] 

xxfmmii^^w<7)mmi)^^^L (use) , ^<D^<iiLzczmnh^±-mfkx^^zt'/)^ 
n'-^tifz (11150 o ^^km.m.it^1^•m^-h^i. Laczm^vi--mm(o-'mi. -^-n 

y<D-7-^~X^^nSE (HISE) t/c(iT^ ho-9--r h <D-r-i3 --C^^GFAP (dSH) 
'^Hii-T'S «^ iijJ^^^^^T'^o LacZ, NSEiS J:C/GFAP<7)-?-:}X'e'tL^'^fi£t/>:lift^ia 5Fi5 J: 

< ^: umm^uxnmmm (lasE.F) i^xx/^-vrmm ( 

II15H, I) (D^lz^itLi ^osm'ti'k^m.Lfzo 
[0 0 8 3 1 
[^M^!i8 3 #ttMCFlfflBaoIiF*]^(7)S^ 

^mMCFmmT!)^mmizmp^^mMLfz (me) o tTt, ^o^^feti, mmm^k<D^mm 
(me A) , ^mi^nfzmmm<7)5!a.^m^^xzfMMBm.^<DM:f]XLaczm^mm-^m 

ti)^m^ttfz med^XZ/G) o MCA0<r)12mr^^kliZ^m^mBi^^Lfzm^ (I16B 

^htifznm^m^^tti>i>z^ nBw^M^iiM.htitzo ^tnzHL. MCA0(7)72B#raf^ 
i>zfmhtitz^mmm(7)mi>'>^j:T!)^'otz mev. d o ±fs (He a. d, g) x-M^htifz 

[0 0 8 4] 
[0 0 8 5] 

■t — ' J O (R.G.M. Morris, Spatial localization does not depend upon the p 

resence of local cues, Learn Mot i v. 12 (1981) 239-260.) ^^^LtzT^M^n^X. 

BM'Amt^ mm.. ^^) =^^itL/c (n=io) o m.mmm'^-hi2miimzmm\^^<D^ 

ai!iE# 2009-3030397 
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K60^'m^-±X is < ^ t l,z X <0 . M--'<^m^tU.n'S:n-ofZo ^ y V-^^-fy y v y ^-^-^^ 
hm^bfzKlMV'J^^ *) Lfz^^izit^ TKi/j^hM'O ±ifX-fv y hy t - ^<D±itzmLfz 

0 m»Fi<Dmmt-^m^. ^^izmmL. ::i>\^j.-i^i^mmmmi^y^f-AtmmLfz 

\£rtij ^ y\zx^ xmu L fzo 

[0 0 8 61 

ttzitiy^ l^^^-^n-ofzo 
y y Y ^M2B<Dmm.XlB2Q6^m. ^i£0° t \^tz^- 'S' -mWi^V -y K5;K7)±^2 
Qm/^(D^B.Xi^h^xmmV-tZo y-y hoWMtciimi^*'; K75^~fiMi-^ i ^ t^^Sb^ 
)V Y (O l.Km'^ . Y(r>Wi^ tK^(D\p\^\,ziE^ Xn ^z-^^fzo irtaib^. &^<D-y3 

-y ^ (S^J^l.OmA) ^mn^fztbliZ, y y hltm:f3izmt^d:nfii£^j:ih^j:\^^o ii^^m^v 
3 -7 iJ' «n t ?r^W L/c'y -y hO<^$-, :i<DUm.liZ^it>fz (n=10) o 
ilj^ YUy K ^ ^ 7 y h ;6^~^^t Lv^ ft^'cilS L t^Co 
[ 0 0 8 7] 

heffe#-fiJt;ic1t^^fflv^-S,AN0VAm: o-CfFiiffiL/io l|{ip<0. 05<7)J#^tC^fta^ti;fi-^ 

m) o m'^^(Dmmxit$^W'm^. ^m^ti>{zmm^^iimh:^^xfj::^-^fzt)\ 
^muyy h iiM^^^t:^^^^tifz (I17B) o mmmizx^xi&r LfzMmmn^:^^ 

[0 0 8 81 

x^mn^^^^fzttm.n^\>^^mri>tzib\z^ mi^m^^fzo ^o^^-^ti, ^i^cdisi 

^-f^ yyYi'r^^z^ (75mg/kg) J: C;^> v 7 v >- (lOmg/kg. i . p) XM-W L fz 

mmt^ 4 )i']Hmzm'^\^tzo mim^\z[ft-<.x. it- 7.7. i*isi8-cm<D^<EMe (o 

xford Magnet Technologies) ^Biospec \^%%\ (Bruker Instruments) t-^I^L/i^<7) 
^m^^fzo 0.5-mmi?<7)^i^®>t;6^ib> ^tS^Scm. TR=3000ms. TE=30ms^ffl v>TT23^lift 

^tifzo ^EJ^^JfilflittiMRI (T2WI) -eHigh Intensity Area (HIA) i: L-T^ til $ 

tLfz ms±^) o ^(Dm-^m-^ii. $¥r&m^xit. ^(ott^m^ msr^) . 
^^zaBum^t^j:^fzo 

[0 0 8 91 

Ii1I^O?^*t;j3V^T. (mononuclera cell fraction: MCF) co^Ml*lS-^{i 

3^^^ <Di^m^i}^i:^m L ^s:;6^ MCF<?)i|^)0. l%^JKtC#d£1- -2) mm^^mM (mesenchyma 

1 stem cell) i^'i^m^zi^mL. t<Di^0st^'i:mmLfzo Msc{i#i,tc»ttj • i^m • mm 

±ie (EI8) (Dmmmy-y Viz^ mSC (1x10^1®) ^S#L7to 2B#f^-e#M 

ttiiE#2 009-3030397 
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i^^^Lfzt:!^. nmmmmzmm^x—BmmLfzm'^m^ (hia) i± (iii9±^) > 

10 0 9 0] 

flsssmi 2B#r^f^ic, Msc (1x10^ - 1x10^1®) ^mmp^^^Lfzo 
, m^<Dm^ (1x10^ ~ 1x10^ IS) (Dmwk^Mmm^i}-hi2nmmzmmn^^-\^. ^ 

m 0<DmM<^&¥] (Al-El) tc, Jimi2B#r^f^Hv h SECtJ- (b#7t^— OflgMf^?:^ 

(inm^) li. ±M^i^:^^humLfzm'mmi^(DmnmMmi^m-t^^tiz 
x^xmmL/zo m.mMz<7)mMmtfis^iimmm!^<Dmx—^Lx\^^fz (2i4±23 mm^ . n 

= 25) o 

[0 0 9 1 J 

(^:^) (D^ir^^Ltzm^f^zii^ MRIliZX^m-BX-Wm^^ ^l^zmtii^^^^-^fz 

(mi 0A2) o #Ml*I^4-i-'&hTERT-MSC<7)m<7)±itin^oT*i/hLfCo 10 

-Dfz (HI 0B2) (176±21 inm^ . n=5) o UMMi^^<r>^^^bii. 10^ M (138±36 tnin^ 
> n=5) > 10^ 1i ( (56±18 nun^ , n=5) (D^^ltZ X 'DXm:kU^m^iW^iim h t ^j: 

n (I1I10C2. D2) > 10"^ m(Dmmi^^Lfzm'^. mmM.i^m:^^m±izm4^nm^^^j: 
^^mnmTbmwx ^ fz mi oe2) ( (23±3i mm^ , n=5) o mmmizM.hfifzm'Mm 

^ (HIA) (HlOAl.Bl.Cl.DLEl) (i, i^mL^Jiiftiii^cott^mLfz:^^ ([110A2) . 
'i^m-t^tU^^^L<li. iiiS^^izm^Lfz (|I|10B2,C2.D2,E2) o 
[0 0 9 2] 

sijo^i^i;:fcv^-c. mm<Dmc (primary mso i^mB.^Hizmm^ti-fzo mm^fifzio^ 
^coiossMsctc ct o -c. iwj ]^mm%kxm.^Lfzm^cohTERT-usc<D x o ^z^ mM^wmtm 

L<WP^^\^tz (HI OF) (61±18 m? , n=5, vs 56±18 mm^ n=5, p=0..69)o 10^ 

m(D&mWimwmu^m^^x^ '^i]mi^-^A%mmM-^%m\^fz (hiof) o lo^iso^s 

p=0. 95) o 
[0 0 9 3] 

$^tcMi^^fi*lt^4)«#tt=^=ff=&o;^c (HI 1) o 

mi'i^^Kxz,m^mi<Dmm^%^^x^ mm.<n^4-^nnmk\<z^ ^ -y v [zmr^^m. 

«rL. 2, 3, h -7 - ;U X h 7 V (TTC) T'^feLT. M#ailK-r'2>l|2 

<o^±Lfzm\'m.m.^nfzo iE'nmm.mtm^TicKx^xm'^^fi^iJK ^mmmi^^ 

^feoteT^^LTto mmw^n^-rizmkocDiMmmznotz-nm^ 

pk'&^/j^^T LtzmM[^<omM^m^i- ^ ^ t i>zx^xmm Ltzo mi^m<^m^tm c < 

, ^mmm<DW(.T!)^0r\^^l>itl^M'^^ ^(^m^h^^^htlfZo lO^ 'f@<OhTERT-MSCO^Ml*I^ 

^izx^). TTcm^izx^mMxm^mM:^^i^mizmybLfz (hi ib. o o 

[0 0 9 4] 

immm 13] mm K:^-mo*a 

miiE# 2009-3030397 
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±^7 y hBMM'^rJl^iiZMLX^ LacZi /ctiGFP^^A L/cMSC(lxlO^ eel 1) ^rMCAQcO 

^mMiki:'J (PBS) -^-iri-^'m^^L. o.imv-uytyj ymMWiU 

L;'>:ilfla*, 0.2%Triton X-lOOia i 0^'5%iE't^^lttLVt ^-a-tf ^ > i^-v#-^4il?15:5?^ 

-n (NSE ; 1 : lOOO-^-ij-^**"'; iJ' o-•:^;^fetNSE> Nitirei) i5t'»^. ^fi 

T^li^H ^ > K (GFAP ; 1 : 200^ +f- 4^' 4^° 'J ^ n - ;^^GFAP, Ni t i rei ) f/L#^ 
*3J:^/tfL^->^-?^>' ; 1 : 5000^y ^ T^tX^-^^y. Chemicon) U 

#T-^;&o — •>i:f)L#o®ft'fbt;{±. ^^i/^ix-t'T^ (FITC) ^mi-^b-^^i^fL-r^ T^igcm 

^ifL'y '*)'^lsOi)ii$^ (l I lOO-, Jackson ImmunoResearch Laboratories, Inc.) 

, ^ ;'ciiT;vp?7 'J 4-^7.7 r ^--fe'RS (Zymed) =^S!iit#<7)Jg^t;|i£o Tffl v^/Co 

^m^. m^mm^^y^ h'izMLxmm-A^Tmiz^^ j:oi>z. mx^m (oako) ^m^^^-x 

ij n-ify 7.^ii-\ifZo ZeissttM<7)^5!g:^^Mi^^ (Axioskop FS) ^ffl»/^-C^K**if^ 

FITCm^fe^ (Itfe) <7)iij^Btc{iT;i/:3'>^--if-t- J: l5^U/w488nm<7)lx-^f-7lc:^ 
fflv^ u-^^y^it^^ (55^fe) t;{iHeNeV--9-'-m: ^543nmC7)^--9-*-^^fflV>/c 
o Zeisst±<7)U--f-5t*^M.^Cli0^^fflv^, Zeiss^iilic^y 7 h 'i/J^T^fflv^-C**..'^. 

HI 0 J: 1 1 tc^i- J: ^ ll, J; ^ mM^^mi-i^^ < fi/h LfcyJ*^ OFF 

[0 0 9 5] 

^^.--^.lifa^-g-tL-e^ixllI 1 2Ai5 iCfBtc^L/co GFP|^1±^flatS:b^x^Eg^;0^~#<#^£ 
■^^Z.hif'^'^^iL^o GFPl§^#fflBa(±i t LTia^-^tc** o-Cv^fc56^ ■mm#Jt<7)^ 

[0 0 9 6 1 

LacZ#AhTERT-MSC ^ #M L f.: 7 y h <Dm.MmvMM i3 It j. - n >' (NeuN) i3 

J;t/7>!< h h (GFAP) ^m^ir ^fzi^iz^ ■^ms.mt^^k^'tn-ofzo 

ii'^moNeuNl^li^Jiais J: ?/GFAP^14iB|&/65LacZ{i J: o T fWIBf ^fe $ tt/^ 1 2 

G-L) o 

itm. K:^-i^lS{±, MmmmmKmmLfz mi 2a,b,c, d) o Mscts^i^T. hf^ 
fz (mi 2E.F) o ttz. -^60— spti. nmuu (mi 2g,i.k) ^iJ^'UTifflaa (m 2h 

. J, U tc:0-^kLyt:o 
[0 0 9 7] 

ifL<{i. Magnetic Resonance Spectroscopy (MRS) ^rfflv^T. mU^^<^W^(r>m^X 
<DWkkidXlf^\Ml^^)^'km^tZc. MRS^ci3^t'^>NAAvi>'':^;^{±'tt's'-^- D ><7)#;jtt^ 
?L^c7)iiJn(i#J^Mfla>Ei^rj|f'5. C: i:;&^^$tLTV^-g> (Barker, P.B., Gillard. 

J.H., vanZijl, P.C., Sober, B.J., Hanley, D.F., Agildere, A.M., Oppenheimer, S 
.M. and Bryan, R. N. , Acute stroke: evaluation with serial proton MR spectroscopi 
c imaging. Radiology. 192(3) (1994) 723-32.) o MSm<^*'2)#^i:flM®S*0^ 
v^^f^ \zid\i^ NAA^^ J: Xf^m.(^ P ^ ;HC o T . MCAOilS;^^ h 12B# Wik KmS^m ^ o 

tZo 

MRS{i> TR=1500msec. TE=20msec. ¥*|J = 1024, /-^'^ -b;i^-9--r X2. 5X2. 5X2. 5mm 3 ^ 
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fflv^T^ToT^Co lEa<7)iE5t^f£E?^^{±. =7 y MlfB^flat skull positiontct^jf Lt'cJi 
10 0 9 81 

3A. D) o ^(DKn\z^ limMM.m-^\tV^hkV^)'^m^< . ^\M'y^''i-y^ifml^'^h^fz 
(HI 3A. E) o ^MW^^T^^v^^-g-, «al§2»;6-f>liiP^^^ONAA->i5'•:^;^^i^MT- 
^•9. $im'y^'i-)^iiMi^X-$)'otz (I113B, F) o L;i)^t> 10^ fflcOhTERT-MSCcol^Ml*l 

flg|a^75^''l^^$tL/^c:<i:75^~;^i^$tL/c (n=5) (II113C. G) o 
[0 0 9 9] 

Tt: { ± Iffl fla # fit ^: #f ffl L T o T 1 Fb^ m t ^ r?i L o 
[0 10 0] 

JlIiZ^^ :l t Ltz (Morris, R.G.M., Spatial local izat ion does not depend upo 

n the presence of local cues., Learn Motiv, 12 (1981) 239-260.) o MCA0^tTo7t9 
y Yii:i<DU.^^Mn-t^(7yi,zm40fp^:^Lfzo #fil^tf ^^;6^o ^ y hJi^P^fi^J^: 
5fc#^^t. U.^^26aitZlim40fpX-y°v -y h y ^-A(D±iiZm<:>fZo MCAO^If^L. hT 
ERT-MSCO#mi*lffilt^=ffo^c^ y hX'i>-fyy h y * ~ M,<7)±l<zm^ t'C<0^mii^^^ 

#filtcJ:i9. (I1114A) o 

10 1 0 1 ] 

y^iizmLfzo ncAo^M^mtfzummtmm Lximmm<^ M^>y k< ;u^]^-c<o«;'cii 

mimSmX'^X^j^fz (mi 4B) o $¥^Myy hX'ti. UMm^UB^lk^^h h U y V< 
)l'MB.(r>±^-/}^^hfi^XoiiZ:^j:i), m:-§:25BiZt>fz'=>X^.^ liZ^mLtz (46.3+6.1, n 

=10) o mmw^xii. mm<7)^m<7)m&:^^^ < . mm25Biki^zaHmmtiQ: 

<fj:ofz (62.0+7.2. n=10) o fliS^tC J: o rf&T LTtSKj^tgj&^'^ffit^ i >) 

m-t^:Lti)mm\^fz 
[0 1 02] 

T, }f(Dmmm.^'k'^^irfzmM.^mm.'^^^^tij^x^^(Di)^. ^m-^mn^'kmix^fz 
x\zm^'^^fz^r)i^^i^m x^tzo mmnmi^^^^t±.%^m^m 1 5 tx\,zi^m\^fz^r)\^ 

tW\U(o^\^xhho 

y y v'^m.m^mx^.t^ ■m^(r>yy Ymm.m'^r)^ {^i^mnm-nm^^ r )\^ : 4 5 
^m) tit^Lx^ ij:mm<Dmm.mm^f}^M.hfii-z (mis. nm^x ^ < mf ^ ^'^) 

o 

tfz^ m^mmmiizi5\^>xii^ Mm-mMiz-^LXMRm^x^-^m-^^mia^tifz ( 
mi 6) o ^hi<zMmmm<7)m'^m-^ (mrit-hia) ^m-{^m(Dm^. mmmm (i2B#F^m 
. 3Bf^, 70^) ttiiizmmitLfz (mi 7) o 

[01031 

yy hmmmum (y-y h'^i^mWjMAXmM'erJi^) izMLX. MSCdxlO^ cell)=Sr 

mmiH^^Ltzo Mmmimmmzmm^ (T2W1) in^^'i^m^m^^mLtzo ^mm 
mfifi <ffiai^tL^o ^fiiB#^fi> Bmmmma. emu. i2b#f^, 24B#ra, 72 
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[01041 

^mmJH^^■^^fzm^'^w^mM%3M(nm%h\^xm^\^. ^m^tL^'yy tLtz mi 9 

[0105] 

mmmm i,zH-t^ m^^nm (Duscm^iH^^ ^b#kj ^ -{^mm^ ^ l tz » 

^X-K^m.\^tzm'^m^ (HIA) {±. ?^«mi5cB-trti{rM^L, ^<Dm^timu\^tz ( 

1212 0) o Mscti i'S)-?^*?*:^/?'^ ^-^m. itmrn^m^z^w^ft^ ^mm-hmm:-f^ 

[0 10 6] 

mm.M^znLX. fli@»^6B#ra-CMSC(lxlO^ celO^^Ml^^-^Lfc^-^^ ^jSitBtrt^M 

M^^x\^MLtzm^m^ (HIA) {±, v^^m (#ttr^«f^i8BfrB^. im^'ik. 2Mf^ 

. 4ii^f^) ^^tCM^L^c ([12 1) o #^V^5^g^T-(i, ^tLib<7)?^3l^?:tj*t±ei6ibtL^ 
/&^o/>; (t*-^^ L) o 
[0 10 7] 

m^flaS* (7 <y h4';^fl^t!jm7xAP^^^T';w) HitLTMSC (ixio^ cell) ^#Ml*I 

PaS^T-'-'l') H:f3tt'i>ife#^^l^^t^f6]-t$-tt7t^ (1112 2) o IWI^BaMS^-r' 

iEt^^cO^-^ 9 0 %>5^^^t: L/>:/i)^\ MSCdxlO^ eel I) ^ffi^Sf^ 3 B^P^T^S^ 

'^mx^fzo ^tz\^m\k(o^-^^%,. m^^tii^m.xhho 

[0 10 81 

usco^Wi^mu. mmBmrnizK^Lx i>i^mmmzi3\,>xm^iiziicmLfz (12123) 
^mLfzo 

[0 10 9] 

immm2 1] Mmsf5Lx^nfzii[M^mmm<7)nm^mm^^^^^itnB^mm^<7)^it 



^msiB.i!)-hmm^^^mm<Dj:d^j:iim^*mm-ifimhtifzo :itih(Dmfkit. g-csF^s 
cF<Dm^kWi^z&riz-mM-r^^tx^ ^rw^nhn^^t-hmmx^fz (11124) o 
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tfz. n^fifzifM^WMmii. nm^mm (Neurosphere) ^^imm^^'^s^^$)'o 
fzo RT-PCRT'Nest in<7)^?a<0flt|g ^mx^h -ofz (Ei 2 5 ) o 

t#p>tLfc#*i$«,ifflfla(±> w^mm m^\^m^) ^v')Tmu (GFAPi^ma 

^llg-e^o;^c ((12 6 ) o 
[0 110] 

#J*^^A*'9 ^'x^ T 11 (BM) (i. > "7 .j- - A K • =r :^ -t > h ^Sr^T^c 

fzc m^KM. ^150 cm^ (7) y V -5^ 7 ^ Mlili^ft* -7 ^ y!> n tllS® LT. — Bft-f>^^^ 

- h Lfco n-mmu^mmk. ^mmu^ m^m^ (fbs) (gibco brl 

^ uy i7 tf;u, > iJ - 7 > K^-N) ^#tf (DMEM) iC-fev>-C5%C02 

3 >7;i/j:.>;<.tC3iL^s:f^, ^j3a^lllJ|XL> b n -^-f ^-BABE-hygro-hTERT 
tCj:-i)jtfEi^ h 7 >';^"7jci> -> 3 >'Hffiv^7l:[Kawano, Y. , et al. (2003). Ex vivo expa 
nsion of human umbilical cord hematopoietic progenitor cells using a coculture s 
ystem with human telomerase catalytic subunit (hTERT)-transfected human stromal 
cells. Blood 101, 532-540. ]o 40^fflf^fiflB#^ (population doubl ings:PD) i>J>P^<D}l&Q 

"^^^^^i^m^^tzo 

[0111] 

MSC(^ff^i-.^e^#M{i> Kobune ^ [Kobune. M. , et al. (2003). Te lomeri zed human mul 
tipotent mesenchymal cells can differentiate into hematopoietic and cobblestone 
area-supporting cells. Exp Hematoi 31, 715-722. ]/iimBUtwfai^ L^>:#^<h IW) Dtr^ o 
tzo ^K^-^^^yj^mUm^mm. (NHOF-Ad) li. ^ Hy^^^ y (B^) f}-hnx 
, ±|BOJ: n tC10%FBS^'&tfDMEMtr:fev^T^«L/io 
[0112] 

myx. RGD'^^^^OilfS^^i:*tCAequoria victoria!itfe:^5ifcMe® (S^^bGFP : EGFP 

) (D\LYit^m'k^1ri>Tr y ^ 4 yi'^^'^ ^ - (AxCAEGFp-f/rgd) ^> gticiSi&^tLT 

v^-2> i ^ jr1tllLfc[Nakamura, T. , Sato, K. and Hamada, H. (2002). Effective gene 
transfer to human melanomas via integrin-targeted adenoviral vectors. Hum Gene T 
her 13, 613-626., Dehari, H. , et al. (2003). Enhanced antitumor effect of RGD fi 
ber-modified adenovirus for gene therapy of oral cancer. Ceincer Gene Ther 10, 75 

-85. ]o 

EGFPitf£^8lfH-^rpEGFP^^ iJ' - (BD/^'-^ ^^--^--f ^> vX^ o >x ^tt, /^°^7;^^ 
, ij y it )\^-T-y\^) ^-ib#^LT, pZkcc^'!^^- (pCAEGFP) [Yamauchi, A., et al. 
(2003). Pre-administration of angiopoietin-1 followed by VEGF induces functional 
and mature vascular formation in a rabbit ischemic model. J Gene Med in press] 

L tZo V^M $ fifz 3 ^ Y^i^ 9 - pWEAxCAEGFP-F/RGD ^ . Ad5dlx-F/RGD;6^ h OCla 
m J; ?/EcoT221-vi'fbDNA-TPC t^K^ \^ Y Ji^jrB^293*fflSa t;|WlB^h7>X7ii:^ h Lfzo 
M^m^ tifzz^'7-i' 7!)^ h n fzT r yy ^ )l^:7.EGFP^m^i^ -^-^ AxCAEGFP-F/RGD =^ > ^tt 
^omtziJV^-CiiJa^-itT. J^^fb-tv-^ AMjt'L^t^i o-Cffi$!iL/i[Kanegae, Y.. et a 
1. (1995). Efficient gene activation in mammalian cells by using recombinant ade 
novirus expressing site-specific Cre recombinase. Nucleic Acids Res 23, 3816-382 

l.]o 

CA-fu^-'Sr-aymmTX. RGB^mmmiiZm-t ^Hkiii^ t^iZH h-ftDiscosoma^S^fem 

±M e K (DsR) ^^t^TTy 'y ^ - (AxCadsR-f/rgd) ^> , ±ifi<7) J: 9 i<zm 
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lO 1 1 31 

(RT-PCR) '{k^m^^x^u-=.y':f\^tzo ^(r> n \^\^xnhfifzmw cDNAO+a 

|Wj1±ti, IB^iJg^^L, 'g-tL^GenBankie^ijXM_006027i:it«cL-C?||SL/>:o thBDNF7°7-f 

^ 7 - K5'-CGGMTTCCACCATGACCATCCTTTTCCTTACTATGGTTA-3' (gS^iJ*^ : 1 
) , i3 itf 'J/^'-;^5'-CCAGATCTATCTTCCCCTTTTAATGGTCAATGTA- 3' I 2) "C^ 

BDNF cDNA^> pCAcc^ ^J' ^J' - OEcoRI^fS t Bgl IISBfiOF^ tljf A LT# P> tL/i ^ 7 ;^ 
^ K^. pCAhBDNFi^ig L/Co -f^T.^ KpCAhBDNF^Claltl-eM-fb L, BDNF cmmM^ 
=-y Y^^ism}^^. Tifu-7.Y)Vm.%%.mzi>':>X^m\^tZo TT-'yi/^ ;U^BDNF|§ 
51^^ ^ -pWEAxCAhBDNF-F/RGD(i, >J 4^° "7 a. ^5' ^ = >2000 (-f > If h n v ^^^^ B 

[0 114] 

(pu) /ml) ^f*^-r-2>;l:i6{;, ^^)VMW'^-^O.l%Y'r'y)l''mM-ry')'y-^'^ 
-e-f >^ JL^- h LT, A260 ^?l!l^L;t:[Nyberg-Hoffman, C. , Shabram, P., Li, W. , Gi 
roux, D. and Agui lar-Cordova, E. (1997). Sensitivity and reproducibility in aden 
oviral infectious titer determination. Nat Med 3, 808-811. ]o AxCAhBDNF-F/RGD. Ax 
CAEGFP-F/RGD, J3 J; ?7AxCADsR-F/RGD<7) :f3fflt±'?-tL-?^tL, 4.35X10^*, 5.38X10^ 

\ is J;m. 03X10^2 pu/mlT-*bo/co 

[0 115] 

C^M^!12 4] T 7* y ^ ^ 

i ^ t::|IML/c[Tsuda, H. . et al. (2003). Efficient BMP2 gene transfer and bone f 
ormation of mesenchymal stem cells by a fiber-mutant adenoviral vector. Mol Ther 

7. 354-365. ]o 

m^.\zmm-r ^ t ^ ^jjg^is asi'fv-v^tzn2><i(fm(r>mB.-^mm.\^fzo Msc«r> m 

Pk'&.o:)^ ^ )V7.%l^^^t^mmn-mWLl.b ml-e37'C eO^r^lSSLfCo AxCAhBDNF-F/RGD, 
AxCAEGFP-F/RGD, i3 J: C/AxCADsR-F/RGD^-e-tL-e'tL, MOI 1X10\ 4X10\ i3j:CF4X10^ 

10 1 16] 

[Mmm 2 5] > e h n -eco^^S^^JStt t b BDNFOl^til t ^#6^^^/f 
AxCAhBDNF-F/RGD (MSC-BDNF) MOI 100, 300, lOOOiS i Z/3000 pu/MMX h ^ > 
y h LfzMSCii^fi^'fi. 0.230+0.110, 0.434 + 0.122, 0.931±0.101, i3J:t/1.860 
±0.410 ng/l0^m/4Sl^m<7)MMXBDW^^mLfzo h 7 >^-7 JL^' V LTV>^V>MSC^O. 
0407±0.0059 ng/10^'f@/48Bf P^<7)iiJ^T'BDNFMSK^^^L/io MOI 1000 pu/Bf^X h y 
yxyjLi7 h L ^^MSC-BDNF5{)^ (DEDWm^ ^ ;H± , ^l^^MSC^O^-g- J: 19 231^:'^: ^ii^-o 
fz (H 2 7) o 
[0 117] 

CHife^J 2 6 ] — jittOMCAOii^^T'.'i/ i:^l^#^jt 

9 .y h ^3.5%y^n ^ >T'^Si!^L, ^ffl vT. ^ffl v^-C70%N20i3 i y='30%02 ^i-Cl. 0% 
~2.0%/Na^ ^tCioTte^flfe^lHtLTto mWim^i^.y > yoTtcev^-C#:za=Sr3 
7X:tC|t^L7t:o 4tttWistar^,7 h (#250-300 g) (Dmm^M&stsHi. JfiLl=l*]4■'L^flB 
i!jM^II[Tamura. A., Gotoh, 0. and Sano, K. (1986). [Focal cerebral infarction i 
n the rat: I. Operative technique and physiological monitorings for chronic mode 
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1]. No To Shinkei 38, 747-751. ] i o TMS L ^Co ^l&^i!jM<7)if)M^r^^<7)4' v 
[0 118] 

K-f-MSC<7)ffi|*l#MJi. Gotoib[Goto, S. , Yamada, K. , Yoshikawa, M. , Okamura, A. 
and Ushio, Y. (1997). GABA receptor agonist promotes reformation of the striato 
nigral pathway by transplant derived from fetal striatal primordia in the lesion 
ed striatum. Exp Neurol 147. 503-509. ] X X Mi^^tl^hl^mitZ'^'^X MM LfZo 
[0 119] 

Tiso^f J: o -c msSB.^mfm^<Dmm ^ mmm. mm ^ ^mo fz^K^y^j^ 

itLfZo mmii^r^^ y (2.7-3 mg/100 g) isXZf^i^yi^y (0.36-0.4 mg/100 g) 
OMIi^l*) (IP) &ltiKX^xmmLX. i-'} yV^Um^y l^-^ (^7";1'SR-6N, i-'} 
yVn. S*) (DfpliZXtifZo 26<^- vV^5 ;i/ h > V V > v^ffiv^T, MSG SXlO^fflOiflL 
?t/F-aDMEMM?l^5A< 1^SI^^M<7)4 mmTxmmi^^)^Kn LX3 mHm<D^mWAm.^ 
i^l,Z2.5^-^^l'fX'{^MLfz[?axinos, G. , Watson, C., Pennisi, M. and Topple, A. (198 
5). Bregma, lambda and the interaural midpoint in stereotaxic surgery with rats 
of different sex, strain and weight. J Neurosci Methods 13, 139-143. ]o ^(O^W. 
iHHSmik^^iiLX^'DfZo hUSmm^Oi^^'^W^i-^fztbiz^ y y Y^z^'^ut. 
'J ^ A (10 mg/kgft B ) ^ MM L tz o 

[0 12 0] 

i%mm 2 7 ] MSC-BDNF<7)v^^^:^ 1 ) 

%^ 1 (± . MCA0<7) 14 a twMSC-BDNF<7) -/^j^fl^J^^sbl^ ^ M^-t i> fztb \,Z'iT; ^fz<, kZ 
\i]>XTi}^^tfitZo 

m mm) : DMEM^MCA0O24B#F^^iCJtJfllJ^#^tw-^lt L/i9 y h (n=7) . 

2m:mmwmu^mkO(D2Anf^mz^\^m.^m.K^m\^tz^yY (NHor-Ad) (n=6) . 

3lf : MSC^MCA0O24B#r^mtI^JfllJ^#Mt::^ffiLfc7 y h (n=7) .idi.U 
4S^ : MSC-BDNF^MCA0<^24Bf FBlf^t3^lfli:^#itt::^ML7t7 -7 h (n=7) o 

LPTHMCAQCOU 8> is J: If 15 B #:i;tf V ]y y K ^ ;Wi^®|{iMCA0O8i3 X Xfl5 B mz^y 
^fzo MRU±2. 7. isXirUB^ik^z^r^tZo 
[01211 

{l)m-f^-^^yY (placement) (LPT) (I2128A) 

LPTt'{i> Johansson t^|Wl^^^[0hlsson, A. L. and Johansson, B. B. (1995). Env 
ironment influences functional outcome of cerebral infarction in rats. Stroke 26 

, 644-649. ]m:o-CieizE$tL;S/M^^8ffl7{>^'-a'ttL, ^ ttib =^;^JflL24Bf F^f^tr^fTo fCo 

mmzum-r^t. h(DmB.^i3yy^-±M<D±^t^utim\^^xm-mLfzo 
^A^^mzMLx. W}m-f3m^m.'^^^t:^^x^^j:iftnf7.=iTo. u^mi^xnxtfz 
itrnttx iz^x'omtix) m^tn'ttzm^itzm, ^Lxwam^^w.-^iiz^LxiEL<m'S: 

m-^fzm^^zii2^^K.fzo 

m:A0m<7)nm^^:^^Ti±^x<Dmmiizi3\^^xmux$>^tzo MCAoiBf^t?, m 

msC-i^Mm (7) izg o CO Msia.^ \,ziih'^^m-f\^-:^^yV^^TK t ^ 6^ tamtU-f^hfi 
tj:i)^^fZo MCAO<?)80f^, MSC-BDNF^S# Lf^ 7 hti. Mm<r>mmy y V (3.71±0.49 
. P=0.0001) is iO^'^^t^M^iS-^L/c^ 7 h (5.00±1.10. P=0.003) tit^X^X 
> ^MAZm^^Wi-f^-y^^^yV^'='T (8.43±1.52) \Z'M\^fZo MCAO«7)15 B f^, MSC-BDNF 
=Sr^#L/c7 hOy?.3T(±. 9. 14±2. 61-e$> 0 . :h-tiDMEMg^tCi3 V^T^it) ib tLT^c^ n 
T an^^Azn-h^^fz (5.00±1.73. P=0.024) o MCS i^-^ L 7 ^ hti. 8Bg 

i3J:U^15B Stl:fev^T*), \Mmtfz\tm^^nm.^^^-\.fznmy y h J: iJi^v^^ nrtz 

[0 12 2] 

(2) h y (H 2 8 B) 
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h U y K 5 y v h ^MM-f^ V U y K 5 ;V (^t-';WMK-680> MW^M^ B 

tCtfe-lirTt [Mokry, J. (1995). Experimental models and behavioural tests used in 
the study of Parkinson's disease. Physiol Res 44, 143-150. ]o 9 y Y liZ^ Mi^^f^ 

^(D^m. UCkOm<^hUy K5 ;K7)^J:^iiJ^{±#p-Cl5]^t:*o/co MCAOOSBf^. MSC 
-BDNFI^<7)7 -y h {i, ^^flSDMEM (9. 57±5. 6 m/s : P=0. 001) isXl/mm^mB^m (11.8 
±6.2 m/s ; P = 0.017) S^OKjif^ i: J;b«e L T *#.iCiiv^iiS tl^t L 71: (23. 4 + 2. 6 m/s) o 
CtLibO^(il5B itrt,^#$tL, , MSC-BDNF. i^BBDMEM, is J:mmMm^mm^<^^ 
mii^M^ti> 36.6±9.5> 12.1 + 9.4 (P=0.002) , j3 J; (If 15. 8±11. 3 (P=0.023) X:^ 
^fzo MSC^S^-;/ Y\t^ SB i f.:{±15BT-(7)(pimco±i5i^:^^^c^^o/::o 
[0 12 3] 

(3) MRItlJ: -2)MSC-BDNF^Sfl:<7:'M'*^<^M^^ (112 9 Ai3<J:J/2 9B) 
MRI ti. MCA02. 7> *3 i Z/14 B f^t;^-COii!|^twOV^T^i& L/co 11;!^ StMRIOhu iC^g?; 
LfCo MRI^g(±. UNITYINOVA n > y - ;i/ (^ y jJ' "7 ^ - K^f >^ y-'VpO ^ > -f^^'V 
X. jo J; t;^Vs-i; 7 yN°nT;i^h. :^ 'J 7 *;i^^T;M'l) t^-f > ^ - 7 ji ^"C^^ 

L;'c7T. PfllB cm(7)^fE^M-e«^$tL/Co itf^+Ji. tt^^lWj Cfifitzg^ L/Co 
v;i'^y(>7>f ^T2§iPX t°>a:-n-MR®fa (TR 3000 msec, TE 40 msec. iS^fIi^40X30 

'^mMM.(Otm.\t^ m.f^yy :i.T (i^ir>^ ^-P. :^y9 4.0.2, 

1±) ^fflV>TT25ill®ft5&-'bflgi4^J^?^'^'^a (%HLV) ^imt-CfFlffiLfCo ^W)^<Dm. 
Jfilll^iien^ LT, ■©>t<7)ff$ (2 mm/«>T-) ^#^13 AtLTM^a^-ft* L/io 
i^^M<DM:kWM'^^±'t^^zisbliZ^ Neumann-Haefelin^ [Neumann-Haefelin, T. , et al. 

(2000). Serial MRI after transient focal cerebral ischemia in rats: dynamics of 
tissue injury, blood-brain barrier damage, and edema formation. Stroke 31, 1965- 
1972; discussion 1972-1963. ] tUSizE^ tL>i, J; 9 miEm.^mnt fziiClY^ ^ir<D X 

oiztf^LtZo 

I 0 1 2 4 1 
CIV= (LT-(RT-RI)) Xd 

[0 12 5] 

:fe#?*<^MfI (mm^t?^-^) Tab f9 , Rm^#^<7)®« (mm^T'^i") , RDi 

ummm (mm^-e^t) , isxifdi±wh-(Dm^ (2 mm) x-^^o mmmmM (%hlv) 

[0 12 6] 

^<7)^:^, T25^Illift-ecoiiiiJ5iS^it*4''L^<7)MR®ft6'f@Jc^ftLT, m^i^^K 
im<D^^i^^<7)-^^^ (%HLV) iLT^IELTto ^-^(^S^twisv^T. %HLVii. 2Bg 
T()^hl4BStX-m'>^LfZo MCA0<7)2Bf^, MSC-BDNF (35.0±4.8%) , DMEM (38.7±4.9% 
) > UmWrnii^ (37.9±3.8%) , iSimiSC (37.8±2.8%) a^<7)%HLVtC^itMii^^iC> ^ 
fita-fy^-otzi)^. MSC-BDNF^-Cti%HLV(i^tLib<7)^c7)i^i:iticLTv^ < ^A.^{^-\^fzo 
[0 12 7] 

— MCA0O7Bf^, MSC-BDNFS^<^7 y h<7)%HLV (25.4±2.8%) ^-fBS^ODMEM (3 
2.8±4.9% ; P = 0.002) , tmMmWmm.^m. (31.6±2.2% ;P=0.015) , iJiJf^^BSM 
SZmm. (30.8±4.3% ; P=0.028) S^O 7 y h i: Jtgc LT^it L/Co 14Bf^, %HLV 
tiMSC-BDNFS^ (23.7±3.2%) ^(D'y y Y Xitmsmm. (29. 6±3. 6% ; P = 0. Oil) t\t^ 
\^X^1^AZii^{}^LtZo y&C^m.'y y IB (30.8±4.3%) ttz\,tUB (26.2±2.9%) 

(7)v>-ftttC^v^T^), ?>)-HSDMEMi5 ct tF|ail^*ffl^l¥ i Jt^ L -C %HLV<7)$flM ^ ^1; ^ HI 

[0 12 8] 
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IMMM 2 8 3 ^ > If .i^BDNF^^ (H^ 2 ; HI 3 0 ) 

m dim : IE#7 h (n=3) . 

2m mm) -.dmi^m^Lfz^ y h (n=3) , 

3m -.USCimtLfzy y }^ (n=3) . isXtf 

m : MCA0cO24B#FBlfi:t;^ifll^#itiCMSC-BDNF^-/±ltLf^9 y ho 

[0129] 

MSC«:-f > tf h nX-M^ ^MOI (pu/iBJiS) ■eh^:^^^^^^ h Lfc48B#F^f^, 
?r^^lfffit;^^^L/io MCA0<7)7af^. ^yh^^^^^ (4.4-8 mg/100 g) i5 J: 

y^>v9v> (1.3 mg/100 g) <Dmm\^i9c^i^^^rmmLx. m^mmL. msi5m^m<D 

WUcD-l.O-l.O mmi -t: 0^t>cif® (200 mg) ^7X4'-eii|§lJ LT-l^ffi-r^ t ■e-80°Ct? 
i*:j¥L/^>:o -^cof*, ^a^|jt#^^Sfi:0*^v^->- hm^W (1 ml ; 137 nM NaCK 20 
mMh';;^> 1%NP40. 1 mM PMSF^ 10 /ug/mlT -fu^-y , 1/^ g/ml n ^7°^ 0.5 mM 

T^co 'i^-tv^-.- h ^4t:Tno:^P^jt'L>L-r (lo.ooo g) . ±yt (5 jug/jai) ^6^m(r>tztb 

KmU\^fZo TfilSOBDNF ELISA^ y V ^ ;^1±, "Vt-V V -i; ;^ n > v ^ 

fflv^T, {\mAhfzy)3m-r^) <Dmw<r>^m^^^Lfzo 

[0 13 0] 

-f-fT)^:^. BDNF^^;Hi. MSC-BDNF#«7 •;' h (45.2±14.8 pg/mgSSK) (DMia.^n. 
X'(±. .DMEM (12.5+1.9 pg/mg^fiSC ; P = 0. 0002) . t/cfiMSC (19.3±5.5 pg/mgMfiK 
;P = 0.0006) ^-aitLTt^-;/ Y titm^X^^m^mMX^tz. BDNFW^;i^{ii7t. MSC^StS 
^ y hco^iflL^^-CJi. DMEM^JJka^ h (P=0.0124) t Jt^ LT^it t^iiJn L/io 
10 1 3 1 1 

C^MM2 9] MSC-BDNF^!0iMll>%l^i3tt'2)TOAif>T-<k (^^3 A. B ; 11 3 1) 

^^3A(±. ^i5LiBmzmmu(omm^it<^'^is.^nmirhfzib\.z'tf^fzo m^m-mt 

MCA0O7Bf*> 7-yh=^^^LT. ^ -f V >m^®^a:i:J^7K (PBS) -Csi^F^^sfLl^tC 

4%/N°7'-^;UAT;l/T-'li K (PFA) ^^-^tfPBSvtii^t; J: oTHMrt^ililELfCo li^^StB L 
4%PFA<7)PBSY#?StC2BF^-Srt L> -faSli IIT-20"C-C30;« m/^^^>t (^^^ffi^ltflS 
-1.0-1. 0mm) ^^Ol9aiL;to ^M#ittCi5tt '5)^^cODNABfH-<b{i. >r>-9-^f-^- 
T'-K h - vX^ai^ y h (^ ;^ p^-^ f-V ^^^X, B*) trioT, ^ - 5 

^ ]y:t^'J)\^ V ^y^y j^y--i£dm?^y ^^^^m (TUNEL) -^^rfflv^T 
^tB L/>: [Gavriel i, Y. , Sherman, Y. and Ben-Sasson, S. A. (1992). Identification 
of programmed cell death in situ via specific labeling of nuclear DNA fragmentat 
ion. J Cell Biol 119, 493-501. ]o o t iQ yn x T --HM^bt^x W}i "1: ^ - < i- }^r^ 

TP (ft-fe) ^^tim,'^^^-^:^ y^^^-W^fzo m)^^. gJ^fetc^fe-r^Pl (B^it-:^ 

u}£i;^A) X-Mit^"^ L 7t o AxCADsR-F/RGD ^h7>X7:ii^ht fjMSC{± > :iflh<Dm 
^xam^K^'^^tltZo l^14<7)55^>femco|g;ic^. |*Ig|S:^#i^<D3 0CDlXl mm^^J^lZ 
jo v^Tft^ L-/i [Hayashi, T. , Abe, K. and Itoyama, Y. (1998). Reduction of ischemi 
c damage by application of vascular endothelial growth factor in rat brain after 
transient ischemia. J Cereb Blood Flow Metab 18, 887-895. ]o 
[0132] 

OOi:^tf?BSX^m.Lfz—iktiLi^t^iZ. 4X:X-m^ >^:x^- h LfZo ^m^izi^x^^X 
m\^^tz-'^tiii^it&,T<Dm^X$>'ofz : in,-sL-uymW (NeuN : mAb377 ; ^^^y^± 
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, )v=.Tm) ^ ct mx^ ') rmm^M^^m^n (gfap : gssqsv 

■^tfc) trt^^o PBStf T'^-rv^/Sl^. Wh-'tmit-^mi^ (Alexa Fluor 594-V^'^-7 y!>Ig 
G (H+L) : A-11032. *^#^-7--7°n-y;<.tt) ii^H^ya-ClBfraM h L?"-: 

O 

[0133] 

^W:. MSC-BDNF^i£l^ L/cfJjt»-C'{i, MCAO<757BmtC> DMEMfilfS^ Jtfe LT^jfilW 
J:^T'<7)TUNEL|^1±m (life) <D^;6-';tTfj;ii'^^56-o/i (-e^K-^'^X, 275±73}ltt55. 0±41. 0 

;p=o.oi3) o —lo. ^fih(Dmmit. Msci mi L fzmm X- iidmm L tzW]f^ ^ 

^^AZ^i)--'ofz (173.0 + 64.9^^55.0+41.0 ; P=0. 20) (1113 1 A. B, i3<t?/C) o 
[0134] 

*]^3B-e{±. 7B g-eWDNAifM-'fl:^, ^^.BSIIj^ (IS^ ; n=3) i*lCMSC-DsR (2g^ ; n 
= 3) S /^{iMSC-BDNF-DsR (3a^ ; n=3) ^^ffi L/cl!/%t;i3 v^Tp-^T^Co 

•/iW^<i02 min*?tr*l < <7)DsR|^'l4MCS7&^'1ttiJ $ iXfZo L TtMSCOTUNELI^I^^fla 
(±. iil^Mtl;j3V^-C, MSC^i:ifc«£L-rMSC-BENF^^J!tSL/^i(ltJ-e{±M^-Lf>: (EI 3 1 
D) o MSCi5^<7)TUNELll'I4,1fflSaJi, viltfPfStliS v^TMSCS^ i: Jtic LTMSC-BDNF 

[0 13 5] 

mmm 3 0 3 nscm^^m (mm. 4 ; m 3 2 ) 

^,^4i±. IB S<DmmMm'l:m^^fz)!6{zmMLfZo mm^'^zii. DMEM (lS^;n=3) 
L^^c^BBv MSC-EGFP ^ L v h (2g^ ; n=3) . J: miSC-BDNF-EGFP 

"t^mLfzyy h (3S^;n=3) ^J^^ttifZo "7 v h *MCA0cO7Bt^t;S^ LT. mW^^ 

im.^m-:.m-m\^fz^ 

^•^W^ t:: j3 it -5) MSC7&^~- ^ - n > ^^SM ^ Mi" ^ ^ i>fztb\,z^ MCAQcD 7 B 

mzMm^'^^zm^fz. ^*ilL7tMSCOV^< o;5^fi, ^ ^ - n > -7 - :^ - NeuN:}3 i tl^'S^ 
^fla-7-:^7-GFAPt;^>f L-C^5!g|^'l4-r'^o/io SiltttS^^e^^-r^fla ^ ^ o /c;6^ 
ibc=^^i-|fflSa^)ESi6^>ttfCo #ML/::MSC-BDNF{±. MSCi:lim(0#it^^ Lt^o 
[0 13 61 

mmmz i d t-*-^^w 

±iailJi^J2 2-3 1 i-eH:^i--7'-^{i. ¥*Uii±^i|lilM (SD) t LTRIfiLT^Co 
pjco^'l^-y!.^ > his J:?7h 7 ;H^i^ic i ^•7'-^{i> — 7ci£«AN0VA^rfflv^/cf^ 
tr, • /^•^7'>Jl;^^^hoc^^^fflv>-r^^L7'Co HLVx'-^'ti, — 7CB£SAN0VA<7) 

^^fflv^TJticL^Co #S^<7)TUNEL|^ttfflflaom*> -TCSfieANGVAOf^trScheffeOf^hoc 
^'m.^m^^X)XM\^tzo PM5ii^X0.05-C^tLif;S-^t tfco 
[0 13 7] 

TfSo^i6&^J3 2~4 4{i. M«t;**i-'5.ilfEi=-a^^x.l^fflMffi/6mt?i-y^«?:& 

CHi&^^J 3 2 ] ia»<7)?i3£ 

h#MMia» (Fisher 344^9-7 h i: is i ra-^ 9 h^ (NRK) U 

io%ii^rg'fk'> vMiflirt (FBS. ^ yMV^v x.y-=7 ^ vv-^ >f ^aV-X^i y ^ 

> ^''y KT'f V > K> -a--'a--^'S\\. T ij) , 2 mM L-^;V^ 5 50// h U 
yhv^vV, i3j:t>*50 mf2/ml^-v'; >?:^]!JDLf>:^;V'^-y -i?'^!^^^ (DM 

EM> 'yCf-7-T)VY^)y^^±, ■fe>'h;i^^^, ^X-<J^1i, T fi) [Zio\^^xm.WLfz 
o 9LiaJ3&*^!^^6^tc#lt-r^;^ca6t;, CMVyn^-^-O^IJf^T-eii h'fCDiscosoma^lFfe 

(DsRed2) t :3 - '2)pDsR2-Niy 9 ;^ 5 K^r. BD^^^' :t j:- > vX^ D > 

ORTER (v- :y-t 7 11- vXxAX-r :^';7*;U-Tffl> T^'J*) 

^^2. 5;/ l<7)JtT-pML/cDNAlt'^'($:^fflv^T, NeuroPORTER lU: o T . 50-60% 3 > "7 Jl/ 
J^>';^O^J3aiCpDsR2-Nl=Sr h 7 >X7ii> h L^Co b 7 >y^-7i^ va >(^24B#F^f^tC, 
FACScalibur (^i^ h > • + > V 7 v > V > 1^- ^j.-v>-v- 
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im^i&LX^hl<zmML/Zo #SI$tL/cDsRed2l^149Llffl^^lO%FBSi3 iCfl mg/ml G41 
8 (-r > If b n y ^ 7 n v-X) ^v^^SP L7t:DMEMi;j3V^T14B rB^il^LT. 

(9L-DsR) ^m^LLfZo 

[0 13 8] 

[*M^J 3 3 ] v&omWi 

MSCa, gttI|Si^$it-CV^^ (Lis 19 tI#il/d^^iiML7t; (Tsuda H et al. Efficient BM 
P2 gene transfer and bone formation of mesenchymal stem cells by a fiber-mutant 
adenoviral vector. Mol Ther 2003; 7: 354-365.) o 

^W-^zmm-f Z> t . Fischer 344^.9 y h {mm. M^.) ^WMUBlz X. -^XM^L. 

'^'*'tf^#ilM^^ ii-ffi-^i^ife (10%FBS, lOO^fi/ml^-v'; 100//g/mly^ h 
h -^-r V 0. 25;/ g/ml T > "7 * T- U V ^-B. i J/2 mM L-i^*;U ^ ^ > =Sr?^in Lt'wDMEM 
) (D^K'^\^^m\^fio ;^ ^ ^ 75^^-;^^ t^/h $ < >fc ^ It (-5-tL-e'^18, 20, 22^"-v) ^ilL 

^il^i^L^ 37'C> 5%C02-eli#L7!io 
[0 13 91 

CHi&^J 3 4] Tt-V -r ;i/X^i:^ ^ - i: > e ^Kafsi^f^K^A 
t ML-2^n- Ki-^a:^iSlt^*1-'2.TT-V -t^^f ^- (AxCAhIL2-F/RGD) (i 

. gtt-IBJS ^^TV^-?) (Dehari H et al. Enhanced antitumor effect of RGD fiber-mod 
ified adenovirus for gene therapy of oral cancer. Cancer Gene Ther 2003; 10: 75- 
85.) o CA-Zn^-^- h >; /J-T^f-V-yn-t-^- ^:^^zCMV-IEJ^>^^>-9--) 

(Dmnyx. RGD-'^^a^t*t;Aequoria victor ial^-fe^^tSSK (5^'fbGFP : EGFP) <D 
\iyit^m^^'^^ry'Jy^)\^:^^^^- (AxCAEGFP-F/RGD) {i. gttCfBj^ ^ tLTv^^ 
[Z^^Lfz (Dehari H et al. Enhanced antitumor effect of RGD f iber-modif ie 
d adenovirus for gene therapy of oral cancer. Cancer Gene Ther 2003; 10: 75-85. 
, Nakamura T, Sato K, Hamada H. Effective gene transfer to human melanomas via i 
ntegrin-targeted adenoviral vectors. Hum Gene Ther 2002; 13: 613-626.) o 
[0 14 0] 

EGFPilfKi^WM-^^ pEGFP^^^- (BD/s-f ^-if-f • ^uyy-y^^t. /^uy 

iJ y ^ )\y~Tj^'\. T^V*) Tl)^^M^MLX^ TpCkcc^^^- (Yamauchi A et al. 
Pre-administration of angiopoietin-1 followed by VEGF induces functional and ma 
tore vascular formation in a rabbit ischemic model. J Gene Med 2003; 5: 994-1004 

.) (pCAEGFP) iz^xLtzo EGFPit<E^-*^tf^i^5?/-fey clauz X ^mmmmm^it 

X5 K^^:^ ^-pLEGFP^r, Ad5dlx-F/RGD;d»^ OClaliS J: 0*^coT22I^^'<bDNA-TPC t t: 

bJ3^^BW293lffliatc[5)B# h'yyy^y^i^ h Lfzo h 7 >X7 ji h LtzZdSM^-^^h^^ L 

tz-:fy-^i:^mLx. ^ jvxyy^ A<DMmmmMti>zx^xm-mLfzo ^m^ufzy 

v-i>/&^ibt#/iRGDillt*^^^TT-V <>-r;i/XEGFP^?a^i^ AxCAEGFP-F/RGD . 2 

93mJki>zi5\^^xmM^-tfzo rry^y-if^^^^^^^-ii^x, 293m^iizii\^^xmm^-^ 
mt-ti^y AmM^L^i^izx-oxmuLfzo nm^ik. y ^ )i^^^io%^^') -tu-ji^^^ 
ymmm^m-km.m (pbs) izMLxm^Lx, sovx^^Lfzo ^i'^^timit. 

A260nmX'(D^ititmW\MiZX':>xn^miL (pu) liZmLX^^Lfz (Dehari H et al. En 
hanced antitumor effect of RGD fiber-modified adenovirus for gene therapy of ora 
1 cancer. Cancer Gene Ther 2003; 10: 75-85.) o 
[0 14 1 1 

^i^i^mmc(DJ^^ 7.\£yi-:Try y^ }\^^^m^mnMxit. ettciEi^^tL-cv^-s (tsu 

da H et al. Efficient BMP2 gene transfer and bone formation of mesenchymal stem 
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cells by a fiber-mutant adenoviral vector. Mol Ther 2003; 7: 354-365.) o 

m^li^Umir i> t . Tv^y 'y ^ )\^:^B^(7)lBmliZUSC SXIO^IS^IO cm^^mtcSa L 

fzo lfflfla^> AxCAEGFP-F/wti 7t:(±AxCAhIL2-F/RGD<7)V^-^^^;^nOOO pu/lfflfl^^-i-tr 
^^•^Ttio »^PBS (pH 7^4) X X 2mm^ L . ii'E<7)Jt^lO ml^iJOx./^ 

o 

[0142] 

^ft^muSC(D0iiAM^^ii. FACScalibur h > • -7^>y>tt) I^ZX^X^r 

o/co ffimtcmaji-'S. i:, *fflia^O. vlflLVtT;wr5 >^ (BSA) ^-^tfPBS-e2I11^5fei^ L 
fZo hCD73 (SH3) . CD45. ^TttiCDllb/c {yT-^>ry^±. -^-^vJ^rT 

. ij V y t )v~Tm. T^Vij) ^rj-i-)]^iji^[zx-oxmm'i&. r.^^Z'^t Lxy 

^(D^^. ^m'Ltzyy hMSCti. CD73^1^l^'l4-eabo (US 3b) o ^(O^^^t^ H 
hMSC±-ecO*Me^'&FBl^MfeLJ!^.<7)— s>-e^^ t^'&^tLTV^^ (Kobune M et al. Tel 

omerized human multipotent mesenchymal cells can differentiate into hematopoieti 

c and cobblestone area-supporting cells. Exp Hematol 2003; 31: 715-722.) o 

JiilfiLM (CD45i/c{iCDll/b) <?) n > ^ ^ v a > ^M^#e<7)MSC^ST'{i^ 
^^iLtSiij^^fz (1113 3c. e) o 
[0143] 

iMMm 3 6 ] Msco 4 yy£Vu\zi^\^h r^^m^<7)^'fi:t^ 

y -J h^aft^«Mscs fz\rA\'k^'s^ms£<r>m:m^ti.Win^n^(r>^ > if h u^\t^^(Dm- 

ffiii, ^tLi-emfij^$ tL-Cv^^ ct 0 (Tsuda H et al. Efficient BMP2 gene transfe 
r and bone formation of mesenchymal stem cells by a f iber-muteint adenoviral vect 
or. Mol Ther 2003; 7: 354-365. . Kobune M et al. Telomerized human multipotent me 
senchymal cells can differentiate into hematopoietic and cobblestone area-suppor 
ting cells. Exp Hematol 2003; 31: 715-722.) ^ML/'Co 

%mzW^-^^>z. MSCti, 80;«g/mltf ^ 5 >C*^7x- h mitmM. B^) 
> 10 oM^-i^^^} ■tUTi-^y.y jL~ hi- h y A {ij )V ^ A^±, -^yi/j^zf, ij^}y^)\^ 

-7:Mk T^'J*) ^XJfW'' Mr'^-y-^^y^ ( v ^-r-T^i^ K U f-tt) $ry^lJPL/c 
#?^^'l4:9-'fb^:Hk. i ;'c4±0.5//Mt: Ko v'>, 500^* M-f V > ^ :^ 

. iii.xi^0}i}k4 y Y y 9 yy^\mv^\^-tzmm^m^^\t'^mzi.'oX^m\^fzo 

#ff^fi£'t4«o:9-'ft^5iM-r^7t:i6tc, mm,^\o%y^^)\^-7') y\zx^x\o%f^m'^%.. 5% 

^«t/t^*3tt'&siM/hfs<7)j^^=^, mLimnLfzt^ )\^u-y Yomm kg 

<7)0.5%'f y7"nyN'y-;v^^:j?r#fjE3t3^L> ^@7[c2<7)?l'g'!|^) J: o T^-fe L^^o 

^mm^h<Di^my y hMSCfi. (US 3f) i3 J: D^lgte^fla^^iJ (H 

3 3h) iZ-^itX^/zo mX^muSC(D. #ff^^tti3 iOTMSSMtt^^bt^ti, Tr'y 

y^)u:^^i^^-izj:^iL-2m^'f-^mzxoxMmi'§:if^j:^^':^fz (ma sgisic/m 

3 3 i) o 

[0 1 4 4 1 

iMMM 3 7 3 > t: h n ■C9L^Ba^7)ii5jHi;)g.{Ji-MSCOf^S 
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fi^lftti^nTv^^rv^o L;6-LMSCti, Um^mU^M^^ (GFG) (D^nti:^^ h iJ 4 > 

isj:zfm.m(oi^mi:^WL^^m<Dmmi^M.m^ (tgf) im^-^^^i^t-^^fyhnx\^^ 

^ (Tille JC, Pepper MS- Mesenchymal cells potentiate vascular endothelial growt 
h factor- induced angiogenesis in vitro. Exp Cell Res 2002; 280: 179-191.) o ttfeo 
'C:^mm^hli. t-r^y^Y n-e9L#f5M*ffl|gcoiimt^S.lJi-MSCO*^«(75f^WH 

■^^m^hlt. Ds-Red2 ( h ^fbDiscosoma^S^fe^TtiSaK) -^illc9Uffl|& (9L-DsR) (5 
^Wm/'^^)^) ^r, 6-^7 i^l^^'P- h t;i5V>-C#^*, i/c{±MSC (SXIO^W^ J^>'l') i 
/ctiiE-ft-^ -y h W (NRK) (5X 10^ ^ -"i^) i: *('72B#Pb^^« L/co -E-^^f^t^. M 

h 'J >^v>^JOiSLTlt^L;^Co 9L-DsRm^ti. (FACScalibu 

r) ^fflv^-C^^^LTto 

-?-<7)|g:i:. ma 4atC^i- ct ^ tc, 9LM«0iimti, MSG (24. 5± 1.9% PI*) t<D^^ 
mx^iWYMU (17.4±1.9%|5a*, p<0.01) iKD^J^^i l9*miC:^i v^fistcias^ 

Ktzo 

[0 14 5] 

MSGS /ctiNRKlffl^^ h ^ -i/i^lz-f >-tj-- h (?U50.4;/m. n;^^-, '^>7'';-yv 
, vHf ^jL--t V/ ^yffl. T^')ij) tc, 10%FBS^r-^tfDMEMi;:feV^T, IXlO^IS/h^^ 
:^'y jL)U(D^'J^xm^LfZo 9LlEJ3a^. 10%FBS*'a-tfDMEMtwi3U^-C5X lO^W-^ -'l-^^ 

[0 14 6] 

%±imia*= [1- (Msc^ fziimKm^t^^mLfz9L-dsmm^ynxi^mLfz9L-DsR 
mmm ] x looo 

[0 14 7] 

mtfzMSCKX'oX§m't^lffz:^K NRK|fflaam:>5)f^#ii^tt^^^o7^>: (-g-ttetig. 8±3 
.l%i5ctZ/1.8±1.2%. P<0.01) o 

[0 14 8] 

C^M^ll 3 8] ^y\£hu x<7)USC(DmMn^ 

MMMMT y -t ^ li . 2 -ocD^ ^' y ^^-t ^^msSL. h ^ > ^ ^ sr. )U (ry ^ ^ -) 

o 

mm (5X10"^®) ^^im/im(D±u^^ y^'i-izxti. 9LmB^T^^^^y^^-izxtlfz 

o h yy:^^ x.jv^37V. 5%C02izi3\^^X2mmMi.m.Ltzm. TlfR-^^ <7)m* 
IN NaOH izX-oX mm Ltzo m^mM<^ iziiif^ SItMfStt ^ i] 'y y ■S^ -iz -oxm 

) ) t LxmULfZo 

^^y^<-iz9Lmm.i:Un^^^ti,zX'DX^ ^^mizmM-r^xoizmwLi^iffz ms 

4c) o ^j^?S^{±. 9L«^^±iSn$-^'i>tCOtLTfflfi^^6<JlCiiJPL/Co MSGiiNRKiB 

/±JliE#2 009-3030397 



a^m 2003-432329 ^-vl 32/ 

mx^mMi^i^^^^mMm^mi-^^tmmLfz (p<o.oi) o 

[0149] 

o 

MSCOSl^l*!^* o -C WM-r ^tzibiZ, 9L-DsR#^M*ffl^4 X 10" -f® ^ y^mJ&nB 

mmi^mm\^f>zmmL. ^omm<omM3Bm^^EGF? mim^^mytm&n) -mtmsc (m 
sc-EGFP) 4xio^minmmmp^tfziiKimB^^<D\^^-rfi:6^izm.m'&mLfzo mmm 

LtZo ia^^)?$20^m<7)(^^S^>tt; LT, h ^ V 'J >i3 J; LKj^^ V > (H-E) tcio 
T^fe. * fcfJJJtGFP^y ^^-■:^;^^/^:#: (BD-i?--f > vXi^ n > -r y ^ tt) HioT^ 

ikmmt^&ijii^m^Ltzo m—(7)in.m^X'^x-^^Ltzm>ir^^i>^-y^^yh')-^ ( 
/N'-'J>:^*A, -7 ^ ;u — T 'jf U T:^')ti) co-^ ^ :^ 7. x :^ ^ h ^ffl v^T pl^H'fb t 

10 1 5 01 

mttz (mash) o Mscii. ^U(ommMtfziiKMmB^mziimmL^j:^^<^fzo 

10 1 5 1 1 

'Siemnmm<^^ux^(Dmm^(DM'^^^n\^x\^^tz (laa se) o Mscji, ^'Stm^tj- 

fzv&m. mm^z.'i^'oxmjifDmimu.-h-hWi^wmmm.^tmML-rz (nasd) o ^ft 
lb <7)Msc<7) (J h ^ mmi^i^xf^fiKm^'r^mm<r>^mz'^t^x\^^tz (nash) 

xf^mm'm\p\n.-hmm^ixtz:Lti)^h. ^<^sf5^-c(i. ^^mWi^mm^x^m-f^fz)sb<D 
i^mmmii'f-^wmm'kmmLfzo 

[0 1 5 2 I 

i'^mm 4 0 ] ilfEi^efc'^MSCt; J: ^ H h IL-2M^ 

^\M'^UMMUKti-fhlL-2(D^mM1^±^<>t. y y Y ^T' Jl'Ki^^^X-V'i^hzm^L^fiX 
^^^^iiii^h (Rhines LD et al. Local immunotherapy with interieukin-2 delivered 
from biodegradable polymer microspheres combined with interstitial chemotherapy: 
a novel treatment for experimental malignant glioma. Neurosurgery 2003; 52: 872 
-879; discussion 879-880., Iwadate Y et al. Induction of immunity in peripheral 
tissues combined with intracerebral transplantation of inter leukin-2-producing c 
ells eliminates established brain tumors. Cancer Res 2001; 61: 8769-8774.) , \a 
3SfflitfeT-i: LTH ML-2 (hIL-2) ^'M^X^tzo 

t: ML-2?^K2»AMSC (MSC-IL2) (i, gtHiSi^^ ^xTv^.?, J; ^ t^efc^Tf^ r> ^ 
^ ^-m: oTpML/c (Tsuda H et al. Efficient BMP2 gene transfer an 
d bone formation of mesenchymal stem cells by a fiber-mutant adenoviral vector. 
Mol Ther 2003; 7: 354-365.) o yy MOit^ft^MSCfi, T-r'^ ■> ^l-;^^^^, 

y ^--rr y ^ ^ }^:^'^^^ (car) <r>^Mi^^)^ii^^^^tztb\,z^ m^Mr y* y 'y ^ :^ 
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[0 1 5 3 1 

ML-2ilfS^^SK#AL7t:MSC;6^ib<^li h >^-n^ ^>-2 (IL-2) il^^vfj^ 

•j7x;K;0M-emJN-*7'c t^S'^a^-'^-f ofML/co -l^t^, ,M^AxCAhIL2-F/RGDlCi^^$ 
-ti-C, 72BtPBl-f h L/Co :^*±rti3i3tt'& t ML-2iSJ$^, ELISA (IL-2^ A 

-f-OlSm. :$:5|0^#^OitL^ T'O^nMt— IJCLT. AxCAhIL2-F/RGDOj:k^6^jfg:?^J^^ 
i®^$-^/>:MSC(7)_hrttCi3V^T. ift lx^>'UC0hIL-2^t^tti Lt'j (SOOiJ i J/lOOOfiT-^fi/il 
BST'-f-tL-e-tL, 8. 6±0. 5*3 J: 0^^24.0 + 1.7 ng/ml/10M!fflia/72B#P^) „ C Oift l^^;UhIL-2 

[0154] 

CUM^y 4 1 3 IL-2it{5^^f^K«AMSC^#fii L/>:W^I^M*H^i 7 h 
SSttFisher 344^9 h (7~8ji*^, 200-240 g) ^B^SlL^y-^^ {mi:. B^) ii^ 

inmfltlBIJ4^#A LT, CI CI tC9LMi^lffiJ3aoPBS??S?^5^ 1 5r 10// 1 v ^ n v ij > v (/n ^ 

;i'b>t±, 'jy. ^^^frm. T^')ij) ^m^^xmmvfzo -e-L-c9ua^4xio4j@^Msc 

i;t:liIL-2?^K*A (AxCAhIL2-F/RGD 1000 pu/iBSa^I^^^iirfw) MSG (MSC-IL2) 4X10 

^m(D?^s\^mm.bpi\ti^^^xi)-h. ±.U(r>^^\zmm^'MWL^mm.\^^^'M^\^fz mz 

5 a) o 9LiaJ3a4-#^efc'^MSC4;'>:(iEGFPjtf5^-5fc'^MSC (MSC-EGFP) Ov^-f^i^^t 

L;^cit^ ^) m^^mmLtzo 

[0155] 

-?-<7)|S^, 9LWWJBIffl^i3 J;miSC-IL2^*irfiML/>;-7 h O^^^j? (26.3 + 2.2B. 
P=0.0003^t9L#.?4. P=0.0008?tMSC^ P=0. 0007MMSC-EGFP) 9L#^*, i7t{±9LiBfla 
^^^MSCb L < (iMSC-EGFPt^tiait L7t:^tHBi:iticLT;fr#JCft/5-o7^c (17.1 + 1.1 
. 22.0±0.8> 21.3±1.5B) o 9Llffl^^^^e5:^MSC (22. 0 + 0. 80 > P=0.0003) i^cfiMSC 
-EGFP (21.3±1.5B. P=0.0003) t^\iZmi\^fz^ Ymt^^^-ffti^ . ^tt.BS i: Jt«c LT 
^W:,tsi'^^-^7T^\^fzi)K MSC<hMSC-EGFP#C0^^FtlM=l:IS*6'^;6-o7'c (P = 0.5881) o 

[0 15 6] 

^^H^^fbfi. gLtt^M^mxiO^IS^^mtfCo -^-f^m, MSCt7t(±MSC-IL2 4X10^ 
i@<^PBSM-<S5// l=^M^^ffif^3a itCM^I^#filL7t (1113 6b) o 

MSC-IL2(7)M«l^^^a^±^ ^t.Bs (i7.i±i.iB) titmLX°iLWi^wm.nmy y 

^M^.K^^\^fz (27.7±1.1B, P=0.0002i=j-9L*?*) o MSC-EGFP ^ -^It L/cWMMfB 
my y ycD^i^^^UW. (23.2±0.8B) fi, V^SZ-lU^'MiLfzy y Y (P=0.0024) X 

^^mzm.i}^^fziiK ^ixx-i^m^'itm^m.tmii^^&i^^^^fz (p=o.ooo6) » 

[0 15 7] 

MSC-IL2 s fz {imwmv^^^m.^ h iLfz'^^if^ mM<^nnMM r^iis l r v> ^ ^^s^^ 

B«twi^^*P,|jt^ (MRI) ?r^To7to 

t&t? ^ 5 > (2.7-3 mg/100 g) i3ct?7#v^v> (0.36-0.4 mg/lOO g) c7)flftM 
F^-iiW-lC J; o-C/^ffitL/co ^ifetC. i&%tlGd-DTPA (0.8-1.0 mg/kg, -T^^^t'Xh, vx 
-•J>i>*B:*^, B^) 0.2 ml^-^ltL-C, UNITYINOVAn > y - ;v (:^- 7 i> ;^ "7 * - 

>;^y >yKK, B^*:) ^' > ^5^ - 7 ^ - X-^^ L 7T. P@18 cmc^M 

fe^i^HtCioT. ^^TlS^iiX H°>J^n-jSft (TR 500 msec, TE 10 msec, iftftflit5 

miE# 2009-3030397 



#il 2003-432329 ^-v: 34/ 

0X50 mm. ^ ^ ^ (TJIJ $ i. 5 mm, ^'^r•yy°^J:L) ^nfzo M«^^* (mm^) it. 
tL(?)MR-®faflM<7)Gd-DTPAg^'fb^^tliift<7)ff $ ^;6-lt/c^ni: Lrit^L/Co MRI±T'(D 
li^^tt-5>M^^ffi{i, itf^i^^OiEfi:tCt#7t^P^c7)MiKm»^J:b1^JtaM^^-r'& (Namb 
a H et al. Evaluation of the bystander effect in experimental brain tumors beari 
ng herpes simplex virus-thymidine kinase gene by serial magnetic resonance imagi 
ng. Hum Gene Ther 1996; 7: 1847-1852.) o 

i 19 itM L fz'dLW^WM.mt (mm^ ) "C^ -5. o 
10 15 8] 





yes" 


14 0 g 


21 0 @ 


28 0 @ 


9L^^ai (w=4) 


17.6 i 5.8 


150.0 ± 10.6 




ND 


MSCs (rt=4) 


5.4± l.l* 


1 7.6 ± 5.6* 


151.3 ±4.8 


ND 


MSCS-IL2 (/?=4) 


3.3 ±0.9* 


5.3 ± 0.9' 


16.1 ±0.9* 


143.7 ±7.7 



[0 15 9] 

±IB*14^<7), |E-^bliM^^«t*<7)B^^*^L, iE-^c{i*MI^-C*<2> ^ <h ^^-To IB 
■^tfip<0.01 vs. 9L.i.^4, lB-^$ {±p<0.01 vs. MSC=£-^i-o 

m^^kl4BX-<Dm^W:Mmtit^LXP<0.0l) o UBSXH. ^^efc-^MSCis J: (:/MSC-IL2 
X^mLtz^(^mM^mzmMm^miit>^j:^^-ofZo L:^^L, IL-2it<Ei^a:'^ J: ^ v^ss^ 

t-^LfZo 
[0 16 0] 

^^m^hlt. MSC-IL209LW^M'\0#fil76M > If 'i^-C^^S^fi^jRJS^r^l&T- ^ >5 

iiisc-iL2(DfeimmznmBm.^<7)CDAttziiCdsm^mm^m'^^tii-r^fzi6i,z^ 9l-dsr 

iaJ3a4X10*'(@=^#filL. MSC-EGFP i 7^.: liMSC-IL2 4X10^>f® =|-M»Mi^3Bf^t;«iKt*Iti 

J¥$6;«m<^fl«i^:f:^r^7 y hCD4 (^n->'W3/25, -tu 7^ y i> y( y ^ ^ y Y 
, ^ +*'J , t fzitin.^ y hCdS C^' n- >0X-8> -tu 7^ y ^ > ^) 

y-X) io-cpim^fbtfco 

lO 1 6 1 1 

/c9L#Wtttc*3V>T:^i(7)m;|^^ft?i^^.a6;^^ (|g|3 8c, d) o MmmK. ^^mmc 

^^mLtz^^mmmxii. ^m^mm<DmmiiM4^xi:)-ofz mssa. b) o ^^^msc 

'l:^mLi-zmm<^M^iZli. CD4isXr>XDSmm<7)mmi:^it^t^mib^J:^^otz (113 8e 
. g) o Ztitlimh7!)-i,zMmMl>z. IL-2mi:^^^}iSC^mULfzmmxU. m-i^XX/ 
Cd8-m^') y^^M<DW:m:^^^kih^flfz (113 8 f, h) o 
10 16 21 

mmm 4 4 ] mtf^m 

±mnMM3 2 -4 3 tx-iizmmLtzmmi^MT y i= xz/MMT y-t^ itzm-r ^m. 
ft^iffi, :^^^-ry v<Dt^^iiZx^xn':>fzo 7Bi3xm4Bx<Dm.mi^^Mwf-mizm 
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i--l)Scheffef^^. j3 i t/21 B g - t-*> b tli^^^tf o 7to ^ ^ - h ttl^^ 

[0163] 

[mi] mm. "7 y y Mum"^ r (^±mW}Wi—^mM^ r {zm-^^ mcf 

f M L o 

[112] |212{i. UCF<Dmmt^^tmm^^^<D'i^m^^l<ZRiSirB^i:^mLfz^ 
ims] lasti, v-;/ hBaSa-tr'^^ (4':^fliiljM— B#Pa^^T-';i^ : 4 5^P^) 

B : mmm^^ 6 mm. c : MSf^ 1 2 nf^. d : 2 4 b#Pb^, e : mmm^k 
7 2 mm. F : 4mm^o 

[1214] [II4l±, ±iei213 0|t:f:^^M<bL7^>:i5'*7 7-e*-2.o □^^"^^SW. M-^^^ 

^tS^^^-To *<0.001o 
[US] [15{±. 9 y hm^m^r)\^izMLX^mMCFilxlO'' celi)^^Ml*l*x-^L 

tz^^^mirw-Mx^^o A-Mm.mM'izmm-r^^mMCFGmm (w^) o B;A<Dn^ 

<DmJ}:±m (HE^fe) o C;[B]^fi=^ x-gal-C-^SL. Vi--mmi^<UMitLfzi> 
<Do #«MCF^fla (Wfe) 75^'#-iS:^«LTv>-2>o LacZm^mm (D) tS-'NSE^'I* (E) i: 
>ioTv^^o F ; D^E<7)-7-v L7t^(7)„ LacZI^14M (G) /i^'GFAPI^ti (H) t =i o 

[0 6] meii. mmMCFmm-^^M^i<zm\H^MMLx\^^:hz ti7^-r^Mx$)^o a 

3 B : flSMm 1 2 B#Fb^. C : 7 2 ^F^. D : AtTJDgB^Sr^-fe 

L/i^)<7). E : BcDDSIS^^feLT'c t F :-CC0D^^^feL/:^>(7). G : A<7)nf|5=^^ 
^Lfz>b<D^ H:B(7)nU^^^Lfzi>(D^ 1 : C(D\3Ui^'^Lfzi><Do 

[my] Ii7{i> mm.'i^m^W:i^ir^^9yx$>^o A : ^- ^<7)7KMIi^©^-e. 

^:^^^-ri5^7-7-c^-2>o A^am^m^. naa^m^'t^-ro *p<o.o5, **p<o.oi-e 
ims] msii. muMyy h imix^i:Lfz^^^7ri-rw-Mx^i>o ±mimm. 
[119] 11 9 {i, m:^mmvtzx^mn^^7Ti-fw-Mx^^o ±.mtmm.M^^^x^m 
[HI 0] HI ot±. mm.M^ik \ 2mm^ik\z^ msc (ixio* ~ ixio^ji) -^mw^n^ 

^-L.tz^^Wi^TTi-t^^miXfcr'yyX^ho 
[H 1 1 ] li 1 1 H 1 O-eo^*^, a^^S<Jti^>«#tt L7t^*^^i-i:^i3 

J:tfi}''7-7-r-2b'2.o (A) tCJtfcLT?^«i^ (B : 1x10^ 1®<7)#*1) -cti. ^ 

[HI 2] HI 2li. hfliM^T';i^tC*tfr MSC (1x10^ eel 1) ^#MF*I^4- L 
/i^^^^l-^KT^^o #filK:^-^^(i, WkmMmm\zmiL\^fz (A.B.C. D) o 

AtC{im?t«f^o zt\nt^it^f^\,z^^n.M^-7-v^^tzii<Dx^i,o tmm^x 

li. K:^-iBJ5a^i^e.tL;&;^)^o/i (E,F) o ttz. ^<D—mi. WMflS (G,I,K) ^ 
^^'UTUBfla (H, J, L) \z^it\^fZo LacZ^ttm (G) T^WI^tt (I) t^SroTv^fc 
o K ; GtIO-7-vL/c^)<7)o LacZ^^^Jia (H) ^^GFAPI^I* (J) i^roTv^Ttio L; 
Hi:JOv-y L;'c^(7)o : 250A«m(A,B). 10A«in(C-F),5^m(G-L)o 

[HI 3] HI 3{±^ aM«St;iti-'2)MSCi^Ml*l^-§-<7)?^^^?^:^^, Magnetic Resona 
nee Spectroseopy(MRS) m: ^iikt^Ltz^^^TT^-rW-^H ^Xf ^ y y Xhi> o 

[HI 4] HI 4{i. m:(Dmmx^mn^\iZ-D\^^X ^ ^fI&^6*J^*J: <9^WL7t^m 
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[mi 71 mi 7{i, ±iB<7)mi e mikm.m^(Dm-^\t^- (mri-chia) i)mi^m(^^ 



[mi 8] mi 8{±. h^±mmm7kxmm'er)ViztiLrmm^Mmm. (msc 

) (1x10^ cell)^l^mi^^4-L7t^^^®fti: L-C^1-MRI]lft¥KX-*-i)o 

Bf^micv^0, 6B#p^f^tcv^0, i2mmmz'{^m. 2mmmzi^m. Rm2mmmz 
'i^mm^^<Dmi^x^^o tfi'e'mmW.M^^<^ iMmmzi^m>MRm^ (T2W1) 

^zx^i>(7)Xi}^o mmzi^\^^x. flg^smtie <ffitB$tL;&o 

[mi 9] mi 9{i, M^mum i^y v ^±BWjw.7%^mm^ r }^) KHLxm^ 

mm (1x10^ cell) ^Ml*I^-^Lfc^^, ffi®Sco|EH^?IJj^L#«i: LT^ 

[1112 01 m2 0{±. MmmumizM-r^mMA±m<Duscmm\^&^Kx^m^m^j: 

[m2 2i m2 2{i, mm^^mm (mso (1x10^ ceio (Dmrnp^^^^'^zx^mm 
yxhi>o n^^^i)^^mM^^MU(D^^tx<DmMnm^\tZ':i^^ixm^^7fi\^x 
[m2 3i m2 3(±. ^m.m^M^zm^xv&Q,(D^mium^fitii'Dfzmf^&^^7riir 

^yyxhi>o 

[m2 4l m2 4{±. G-CSF^SCF(7)H^^. ^Htft^&Tl^iil^ L. M^iO-i)- h % h iX 

[m2 51 m2 5^{i> nhflfzii[m^1^mm.i)^hnmWnU (Neurosphere) ^(O 

6^itmmi)^'^^X^<>fz:Lt^7^-f'^nxhho ^/«:m2 5^(i. RT-PCR-CNestinO 

[m2 61 m2 6±^{±, m2 b kZTr.'t m^ii^^mm. {wmn.mm.) ^^')Tmu 

^{iRT-PCR-e, tL'e^tLNF^GFAP<7)^ia (7)5112 ^pTigtr^o ^ 'kyr-'t^MXh^ 



[m2 71 m2 7ti> ViS>Z^^%\^xmWi)^m^-^i^fz^^^7fi-f^^y7X^^o ^ 
tL-rtLlOO, 300. 1000, is J;Cf3000 pu/cellOM0I<7)AxCAhBDNF-F/RGD (MSC-BDNF) X 
h 7 j^i^ h L/^MSCti. 48B#F^f^C0. 230±0. 110. 0.434±0.122, 0.931±0.10 

1, ^^XI 1.860±0.41 ng/10^ eel IsOffl-^-eBDNF^^J-tlf^ L/^o h9>'^-7aii^ 
TV/>^v^MSC^BDNF^^^L;t: (0. 0407 ±0. 0059 ng/10^ cells/48hr)o 

[m2 8i m2 8{i, mm.M.mw^w^^^h(n>mm^7v^-^^'^-7x-^^^ A-.m^i- 

Yiz_isif:hyf&^&.T<^KmxwmLtzo 0 : ^«Jg«oW^^«. 16 : 
Ji^Lo UCAO<DlBtkxmfHizuSC'S:^^-t^mxa. 4 o<7)^ifiL^ar^T'py 1/-^ 

yVli. 3 ^ h h (P=0.0001) ^ X X/UB^mfl^^my y h (P=0.00 

3) iiJt^LT, W:ttCi^v>p]yp->!;^ > h >!.n7tciiL/::o MCA0<7)15S f^, MSC-B 
dWfSimy y V <D :^ =1 T ItDmnmm (P=0.024) tit^Lfzt:i^WiC<±^LtZo B 
: MCA0<7)Hut^> hL^ -y ;i-iiJSO^±^^*fflF^-eJticLf^o MCA0<O8Bf^, MSC-BDN 

Fmmizmf^y y hit. n>hn-;wDMEM (p=o.ooi) n X x/mmwmm^m (p=o. 

017) Aa<7)iii%tJt^L-C. ^itt^iiv^iiJStijiLT^Co ^tL^OUti, MSC-BDNF* 
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anistt-Siiffiti^ 3>hn-;l/DMEM (P=0. 002) is J: ?/#I;lt^lfflfla*llI (P=0.023) 

[[12 9 A] 112 9 Afi, DMEM. rS^li&^mB. MSC> ^) ^ {±MSC-BDNF^^-^ L 7t 9 
■7 h jfc tt '2> MCAOO 2 . 7. 1.4Bf^tCito;^>:T25Sil®^(T2W)^ft1-^KT'^'2)o MCA 
0(07 Bf^> DMEM (P=0.002) . ^B^BB (P=0.015) ^^v^iiMSC (P=0. 028) -C^Jlta 
Lfz9y htitmLX. USC-BDWX^mLfzy y VXii. HLV (%) tr*^^MiJ'^7&^ 
^"btLT^Co 14 Bf^. DMEMi2!tS L /'^i 7 h (P=0.01l) titmLX. USC-BDWXfUimL 
fz9 y h<DHLV (%) ^zmM^J:-M'>^-i^mm^fifZo 

[112 9 Bl 112 9B{±, DMEM. MSC^j^S v>{±MSC-BDNF^i§:-^ L/i 7 > h Kis\.^XMCA 
OCT) 2 i3 i (^^ 7 BmiCt#/c'ft^e^^T2Wliift=^^-t¥*-e^^o 7 B i Olfeco^HI t Jrb 

{i, DMEM (P=0.0002) *<2>VM±MSC (P=0.0006) ^^m^ -y htJtScLT, MCA0<7) 7 
Bf^tCMSC-BDNF-#tt9 h O^M#f^tC*5V^-C^it t3_L# Lt'^o BDNFC0U^;Hi 
^7t, DMEMM^-;/ h t jibfcLTMSCMSt7^c^M¥5tt;i3V>T^:i:{CJi#Lfc (P 

=0.0124)o 

[US lAB] 113 Hi. dmm>T-^^i-^mJk:^^. m:A0^k(Dmsk^§^i3xv^^-^ 

^ItZ^^^-t^ i t imirmx^^o A : DMEM^je|9 y V tit^X. MSC-BDNFiJJLS 9 y 
hXl±T\immn.mm^^^t'M.hM^^:i t^7Fi-:^MX$)^o FITC=^t (TUNELI^tt 
) . PI = g5^ im . 'fi&^200f&o B : A^eSOmLfz'^MX^^o 
[US 1 Cl 113 1 C(±, ^jfiL:*#lt^MSC-BDNF-C^aL/ci!j1^T"{i. DMEM=^t^-^L 

tzn'^titmLXTum.Lmnmm-A^^^jz^'j'^Lfz (p=o.oi3) ^iti^-r^^yx^) 

i> o 

[US 1 Dl H 3 1 Dti. MSC-BDNF^S7 -y V XimSCfSkmy y V <hJt«cLT. J: l9 
'Pta^^^m^mU-h^^^ $ itfz ^ t ^7jk-rW^MX$>i> o < C0DsRl^t4MSC:*^~^#a5fi<7) 
<2mmJiJ«l*ltrfttti$tLf^o FITC (ft. TUNELI^tt) > DsR MSC) o 

1113 21 113 2{±. 7y bmtl:felt'5), ^^HttMSC^ J: ?/l*iHM*fflJ3a<7)?f^.^^e^ 
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<110> Renomedix Institute Inc. 

Mitsui Sumitomo Insurance Company, Limited 
TEIKOKU HORMONE MFG. CO. , LTD. 
Hitachi, Ltd. 

<120> Pharmaceutical composition for brain diseases, that comprises mesodermal 
and mesenchymal cells 

<130> SSKX0301Y1 

<150> JP 2003-185260 
<151> 2003-06-27 

<160> 2 

<170> Patentin version 3. 1 

<210> 1 

<211> 40 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 1 

cggaattcca ccatgaccat ccttttcctt actatggtta 40 
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<211> 34 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 2 

ccagatctat cttccccttt taatggtcaa tgta 34 
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